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POSTER AND CLIPPER SHIP MODEL COURTESY OF 
MARINE HISTORICAL ASSOCIATION, MYSTIC, CONN 


CONVAIR JET-LINERS ~~ 


MASTERPIECES OF 


<a Just as craftsmanship a century ago made American 
Clipper Ships masters of that era’s transportation; so today Convair’s traditional craftsmanship is 
creating masterpieces for travelers in the new jet age. Designed with precision and built to perfection in every 
detail. Convair’s 880 and 600 Jet-Liners will be the world’s fastest and most luxurious passenger planes! 


A DIVISION OF GENERAL DYNAMICS CORPORATION 


First to offer Convair 880 or 600 Jet-Liner service will be TWA, DELTA, TRANSCONTINENTAL (Argentina), REAL-AEROVIAS (Brazil), S.A.S., SWISSAIR, AMERICAN 
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New MICKERs building block applied to 

















CONSTANT cate 
SPEED DRIVES ih inal 


Fast Delivery 


for 400 cycle A.C. electrical systems 
Low Cost 


oe 
PRECISION ELECTRIC i 
CONTROLLER Frequency control + 0.1%. Uses electronic VARIABLE DISPLACEMENT 
frequency controller to regulate pump dis- PRESSURE FROM UTILITY MOTOR 
placement. System pressure is function HYDRAULIC SYSTEM \ 
of load. c— “SY 
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ALTERNATOR nae 


——. 
FIXED Frequency control +0.25%. Uses load sensi- . 
DISPLACEMENT tive system to match infinitely variable 
MOTOR ; electrical load. System pressure is constant, i to 4 
flow demand is load dependent. RETURN TO UTILITY 
nities cusesreeeie ome HYDRAULIC SYSTEM RESERVOIR Pn Ae 





























@ Using this “building block” construction, Vickers 
Constant Speed Drives are assembled to exact 
requirements from the abundance of Vickers 
standard and proven components. Practically any 
characteristics you need can be quickly adapted 
to the existing Vickers product mix. These include: 


FREQUENCY CONTROL 
+ 3% with hydraulic control Frequency contro! + 0.1%. Uses electronic 


+ 0.1% with electronic control (or better if desired) frequency signal to trim hydraulic flow 
trol. q 
VERSATILITY control. System pressure is constant 


1 to 75 hp with standard hardware 
Flexibility of package shape and location 


HIGH EFFICIENCY 
Volumetric efficiency of either pumps or hydraulic 
motors is 96% at 3000 psi. This together with 
optimum matching of components results in very 
high system overall efficiency. 


MINIMUM WEIGHT 
Significant optimization engineering can be 
applied to your system design considerations 
from similar Vickers application experience. 


OVERLOAD CAPACITY 
Depending upon system requirements, overload Frequency control + 3%. Uses hydraulic flow 
capacity of from 120% to 200% can be provided, control only. System pressure is constant. 


For further information, write for Bulletin SE-100. aa 
Frequency contro! + 3%. Uses hydraulic flow 
control to supply single or dual motors de- 
pending upon load variations. System pres- 
sure is constant. 





VICKERS iNCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
Aero Hydraulics Division —Engineering, Sales and Service Offices: 
ADMINISTRATIVE and TORRANCE, CALIFORNIA 
ENGINEERING CENTER 3201 Lomita Bivd. + P.O. Box 2003 
Department 1462 + Detroit 32, Mich. Torrance, California 
Aero Hydraulics Division District Sales and Service Offices: 


Albertson, Long Island, N. Y. + T 
Seattle 4, Washington « Weckinnen's Bie. 





BUILT BY KENNEDY.........../he world’s largest 


TROPOSPHERIC 
SCATTER 
ae ANTENNA 


~— 





ENNEDY’s new 120 foot Trans-Horizon® Antenna represents today’s 
most advanced concept in tropospheric scatter antenna systems. 

This huge reflector is supported by a galvanized steel frame. The 
feed horn is mounted separately atop a 55-foot steel tower. Wave 
guides, as well as a ladder for all-weather adjusting, are accommodated 
within the tower. The “Trans-Horizon 120” can operate in winds up 
to 180 M.P.H. with 12 inches of ice. Also available: Moderate duty 
model for winds up to 110 M.P.H. 

Here is still another instance of the ability of Kennedy engineers 
to design and build any antenna within the realm of creative engi- 
neering imagination. Can this unmatched know-how be put to work 
for you? 
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AVIATION CALENDAR 


Jan. 19-21—11th Annual Convention, Heli- 
copter Assn. of America, Villa Hotel, San 
Mateo, Calif 

Jan. 21-1959 Annual Technical Confer 
ence, sponsored by the Professional Divi- 
sion’s Council of the Los Angeles Section 
of the American Society of Mechanical 
Engineers, Huntington- Sheraton Hotel, 
Pasadena, Calif, 

Jan. 21-23—South West Electronic Exhibit, 
\rizona State Fairgrounds, Phoenix, Ariz. 

Jan. 26-27—Annual Meeting Assn. of Local 
and Territorial Airlines, National Aviation 
Club, Washington, D. C. 

Jan. 26-29—27th Annual Meeting, Insti 
tute of the Aeronautical Sciences, Shera 
one Astor Hotel, New York, N. Y. Honors 

Night Dinner, Jan. 27 

Jen. 27-29—Fifth Annual Radar Symposium 
(classified), Rockham Bldg., University of 
Michigan, Ann Arbor, Mich 

Jan. 27-30--15th Annual Technical Confer- 
ence, Society of Plastics Engineers, Hotel 
Commodore, New York, N. Y. 

Jan. 28-29—Fifth Annual Midwest Welding 
Conference, sponsored by Armour Re 
search Foundation, Illinois Institute of 
Technology, Chicago, III 

Feb. 3-5—14th Annual Technical and Man 

# agement Conference, Reinforced Plastics 
Division, Sogiety of the Plastics Industry, 
Inc., Edgewater Beach Hotel, Chicago 

Feb. 12-13—1959 Solid State Circuits Con 
ference, sponsored by Institute of Radio 
Engineers Professional Group on Circuit 
Theory, American Institute of Electrical 
Engineers’ Committee on Electronics and 
University of Pennsvlyania, Philadelphia 

Feb. 12-13—Computer and Data Processing 
in Industry, conference for manufacturing 
and engineering management, Purdue 
University, Lafayette, Ind 

Feb. 14—Meeting on Short Range Nayiga 
tional Aids, International Civil Aviation 

(Continued on page 6) 












ENGINE 
COMPONENTS 
by LAVELLE 


From propeller spinners and cuffs, to flame holders, shrouds, 
combustion chambers, liners, exhaust nozzles and tail pipe 














AVIATION WEEK Including Space Technology 

. assemblies —major manufacturers rely on Lavelle components 

° ® January 12, 1959 i to meet exacting performance standards required of today’s 
Vol. 70, No. 2 @ turbo prop and turbo jet powered aircraft. 

Published weekly with an additional issue in December by 
(1880-1948), Founder. "See panel’ below. for directions Lavelle has the seasoned experience plus advanced facilities 
tive, Eater ofial, Clreuiation | and Advertising OMees: Me. and skilled personnel to produce the most critical engine, 
N.Y. Publication OMces, 99-129 North ‘Brosdway. Al missile, airframe and radar components to rigid government 
Gerardi. tnecutive "Vice Presiden: ‘ Ketth Conteh or commercial specifications . . . in stainless steel, titanium, 
Figo Fveutent one Svencuser, Sie 5. Comte, Gesnsere aluminum, or heat resistant, high strength nickel alloys. 
President Harry L. Waddell, Senior Vice President 
Ralph B. Smith, Vice President and Editorial Director 
tising Saiee: Ay R. Veneian, Vice President ‘and Ci Where your performance standards demand dependable delivery 
“Geossrigtiens ave cutlglted only trem pervene whe bare of precision welded sheet metal components or assemblies at 
fas migelion and Sense technology. Pocltion and comeany reasonable cost . . . see Lavelle for the finest in specialized 
“ensle copies 154. Bubecription feiss United ‘States fabricating services. 


and possessions, $7 one year. Canada $8 one year. Al! 
other countries. $20 one year 

Second class postage paid at Albany 1, N. Y. Printed 
nt S. A. Title registered in I 8. Patent (Office 


Copyright 1959 by McGraw-Hill Publishing Co.. 11 
an "taht, 959 by, McGraw-Hill Publishing Co. Ine. Write for illustrated brochure describing Lavelle’s services in detail. ie © 


ork.” Publications combined with AVIATION 








WE EK including SPACE TECHNOLOGY are AVIATION 
AVIATION NEWS, AIR TRANSPORT, Pe AUTICAL 
ENGINEERING and AIRCRAFT JOU AL. All rights 


to these names are reserved by Moores. Hin Publishing 

Co. 
Subscribers: Send correspondence and change of 
address to Fulfillment Manager, Aviation Week, 350 
West 42nd Street, New York 36, N. Y. Subscriber 
should notify Fulfillment Manager promptly of any 
change of address, giving old as well as new address 
including postal zone number. Enclose recent acdress 


label if possible. Allow one month for change to be 
come effective 


Postmaster: Please send form 3579 to Aviation Week. LAVELLE AIRCRAFT CORPORATION » NEWTOWN, BUCKS COUNTY, PA. 


including Space Technology, 330 West 42nd Street, New - 
York 36, N. Y. Between Philadelphia, Pa., and Trenton, N.J. 
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TRANS-SONICS AVIATION CALENDAR 
TTS SL TC TIE ES a RR 


LARGEST MANUFACTURER OF TRANSDUCERS FOR TELEMETERING ois nen eee pues?) 
tganization, International Aviation 
Bldg., Montreal, Canada 
Feb. 21-22—13th Annual Pacific Coast Mid 
introduces Winter Soaring Championships, Torrey 
Pines Gliderport, San Diego, Calif 
Feb. 26-March 1—1959 Engineering Exposi 


TYPE 78 tion, Balboa Park, San Diego, Calif. Ad 


dress inquiries to: 422 Land Title Bldg., 


PRESSURE POTENTIOMETERS Monk rato estern Joint Computer 


Conference, sponsored by Institute of 
FOR TELEMETERING AND CONTROL APPLICATIONS Radio Engineers, American Institute of 
Electrical Engineers and Assn. for Com 
puting Machinery, Fairmont Hotel, San 
Francisco, Calif 
March 5-6—Flight Propulsion Meeting (clas 
sified), Institute of the Aeronautical Sci 
ences, Hotel Carter, Cleveland, Ohio 
March 5-7—Western Space Age Conference 
and Exhibit. For information: Domestic 
Trade Dept., Los Angeles Chamber of 
shown % size Commerce, 404 South Bixel St., Los 
Angeles 54, Calif 
March 8-11—Engineering meeting on the 
turbine in action, sponsored by Gas Tur 
bine Division of the American Society of 
Mechanical Engineers, Cincinnati, Ohio 
March 16-20—11th Western Metal Exposi- 
tion and Congress, American Society for 
Metals, Pan Pacific Auditorium and Am 
bassador Hotel, Los Angeles, Calif 
@ OUTSTANDING ENVIRONMENTAL PERFORMANCE March 23-26—National Convention, Insti 
tute of Radio Engineers, Coliseum and 
Waldorf-Astoria Hotel, New York, N. ¥ 
March 31-Apr. 2—Polytechnic Institute of 
Brooklyn’s Ninth International Sympo 
@ STAINLESS STEEL CONSTRUCTION sium, Subject: Millimeter Waves. Audi 
torium, Engineering Societies Bldg., New 
York, N. Y. Cosponsors: Department of 
Defense Research Agencies and Institute 
of Radio: Engineers 
March 31-Apr. 3—National] Aeronautic Meet- 
Type 78 Pressure Potentiometers feature accurate and ree a | we 
liable performance under severe environmental conditions: Apr. 2-3—Conference on Electrically Ex 
, , : , : »loded Wires, sponsored by the Thermal 
Sinusoidal Vibration: 1” da, 2 to 22 cps; 25 g, 22 Radiation tahemten of the Geophysics » 
to 2000 cps Research Directorate of the Air Force 
Random Gaussian Vibration: 0.1 g*/cps, 15 to Cambridge Research Center, Somerset 
000 Hotel, Boston, Mass. 
2 cps Apr. 5-10—1959 Nuclear Congress, Munici 
Sustained Acceleration: 50 g on any axis pal Auditorium, Cleveland, Ohio. For 
: ° : information: Engineers Joint Council, 29 
stechaniow Shock: 50 § on any axis West 39th St, New York 18, N.Y 
Operating Temperature: —65 F to +160 F with Apr. 7-10—1959 Welding Show and 40th 
minimum change in output Annual Convention, American Welding 
Society, International Amphitheatre and 
, ‘ ‘ , , Hotel Sherman, Chicago, II 
Hermetic sealing protects entire mechanism against sand Apr. 12-19—Air Force Assn.’s World Con 


and dust, humidity, salt spray, fungus, and the fluid being gress of Flight, Las Vegas, Nev 


measured. Unit has welded stainless-steel case, is 17%” Apr. 18-22—Annual Meeting, American So 
ciety of Tool Engineers, Schroeder Hote) 


diameter by 1%” long, weighs only 6 ounces. Standard Milweukee. Wis 

ranges are 0-15, 0-25, and 0-50 psia; other ranges available. Apr. 22-24—1959 Annual Meeting, Institut: 
. : ’ of Environmental Engineers, LaSall 
Write to Trans-Sonics, Inc., Dept. 7, Burlington, Mass., Hotel, Chicago, Il 
for further information on Type 78 Pressure Potentiometers. | May 46—National Aeronautical Electronics 
Conference, Institute of Radio Engineers, 

Biltmore Hotel, Dayton, Ohio 
| May 4-7—Fifth Annual Flight Test Instru- 
mentation Symposium, sponsored by the 
TRANS-SONICS Instrument Society of America, Seattle 


Section, Olympic Hotel, Seattle, Wash 


s | June 12-21—23rd French Air Show, Le Bour 
get, Paris, France. 
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@ COMPACT — LIGHT — ONLY 6 OUNCES 


@ HERMETICALLY SEALED MECHANISM 
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EES 
in 12 October 1958, an historic event took place. A group of Space Technology Laboratories’ 


FIRST engineers at Cape Canaveral, Florida, tra mitted radio signals far out into space to the 


NASA /Air Force Pioneer space probe vehicle. The tiny receiver and transmitter in the Pioneer 


SPACE relayed these same signals to the Space Technology Laboratories’ group at Manchester 
COMMUNICATION University, England. e This significant experiment promises, like those earlier achievements 


of Morse, Bell, and Marconi, to pave the way for the use of space vehicles to relay information 


STATION to and from points on earth. One day the entire world will view televised events as they 


happen. e Future experiments of this kind will undoubtedly assist mankind in his search to 
La understand, use, and benefit from his knowledge of space phenomena. e Scientists and 
engineers whose interests and abilities enable them to contribute to these developments 


ire invited to join our technical staff 


Space Technology Laboratories, Inc. p.0.80x 95001, LOS ANGELES 45, CALIFORNIA 




















The 250’ radio telescope pictured here is operated 


by a team of British’scientists under the direction 





of Professor A. C. B. Lovell, University of 
Manchester, whose cooperation contributed 


materially to niaking this achievement possible 


. 








Four of these units, interconnected for synchronized 
control, adjust the afterburner nozzle “eyelids.” 


Why Armco 17-4 PH Stainless Steel 
Assures Dependable Thrust Control 


Positioning afterburner “eyelids” to control jet engine thrust demands reliable 
delivery of power under severe conditions. Hydraulic actuators for this service, 
operating at pressures to 3000 psi and at ambient temperatures of —65 to 800F 
not only must be efficiently designed, but constructed of metals with unusually 
high mechanical properties and corrosion resistance. 

That’s why the manufacturer of this afterburner nozzle actuator, now in use 
on a new high-thrust engine, selected Armco 17-4 PH Stainless for the actuating 
rod, cylinder forging, and other severely stressed parts. It provides the high 
strength-weight ratio and hardness at elevated temperatures, the good corrosion 
resistance, and the excellent fabricating characteristics required to economically 
produce a smooth-acting, powerful, dependable unit. 


Meet Aircraft and Missile Requirements 
Armco’s space-age metals—17-4 PH, 17-7 PH and PH 15-7 Mo Stainless Steels 
—are used extensively in military and commercial aircraft and missiles for air- 
frames, skins, tanks, power plants and accessories. They help satisfy the need 
for metals that withstand high stresses and heat and can be fabricated easily by 
standard production methods. 

For design data and fabricating information on these special Armco Steels, 
just write Armco Steel Corporation, 1219 Curtis Street, Middletown, Ohio. 


ARMCO STEEL 


Armco Division + Sheffield Division * The National Supply Company + Armco Drainage & Metal Products, 
Inc. + The Armco International Corporation * Union Wire Rope Corporation + Southwest Steel Products 
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Sealed tight! 


Yet inside contacts must be 
critically aligned and spaced 


S pecifications for these miniature switches are 
rigid. But one special military project (ballistic 
missiles) demands extra precision. Tolerances are 
reduced to a minimum. 

Wi at nondestructive test could be used to check 
the critical contact spacing and alignment? The 
answer was radtography—and the manufacturer 
assigned the inspection problem to the Burgoyne 
Testing Laboratory, Westbury, L.I. Radiographs 
of the switches—by lots—make it possible to select 
those that meet specifications. 

In the quality control of cast or welded prod- 
ucts and hidden assemblies, radiography plays an 
outstanding role. Perhaps it can help you to be 
sure that only acceptable items are delivered—a 
saving of time and money, and a great aid in 
building business. Why not call your x-ray dealer 

or the Kodak technical representative —and 
talk it over. 

One of the miniature switches about to be radiographed at 
Burgoyne Testing Laboratories, Westbury, Long Island. 


Radiograph shows critical spacing of the switch contacts. 
Read what Kodak Industrial X- ray Film, Type AA, does for you: 


e Speeds up radiographic Provides excellent 


— a examinations. uniformity. 
- Cae 
OR, —* 


Gives high subject contrast, Reduces the possibility of 
increased detail and easy pressure desensitization 
readability at all energy ranges. under shop conditions. 


EASTMAN KODAK COMPANY, X-ray Division, Rochester 4, N. Y, 
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.. speaking of zs 


Missile Ground Support {( MOBILITY } 


U.S. ARMY PHOTOS 


WE MAY HAVE THE SOLUTION TO YOUR PROBLEM 


When the Army Ballistic Missile Agency needed a small, 
lightweight prime mover sufficiently versatile to trans- 
port almost any size or kind of load, even over terrain 
inaccessible to other types of powered equipment, they 
came to FMC —and the ABMA Tractor was born. 
This powerful multi-purpose tracked vehicle, conceived 
and produced by FMC for an Army development pro- 
gram, is another result of the more than 17 years experi- 
ence acquired by FMC in designing and building more 
types of military-standardized tracked vehicles than any 
other company in America. FMC’s accumulation of ap- 
plied knowledge and experience in the field of mobility 
has led to the development and manufacture of missile 
ground support equipment — ranging from small tracked 
vehicles, transportable by helicopter, to complete missile ee 
launching systems. ple ent ge eta rage the a 
- ractor is powere or moving eavies! 
From design concept through development, engineer- pre be tbh s “ eal Gah aa hicle Non 
ing and production — to delivery on schedule — FMC is dias ait inane atl tealieen, to Gaaaiie aan on 
qualified to help you solve your missile project problem. soft, rough or surfaced ground. 
Why not consult with FMC at the initial stage of project 
planning? Contact us today for more information. 





Creative Engineers: Find stimulating 
challenge at F MC’s Ordnance Division. 


Putting Ideas to Work 


FOOD MACHINERY AND CHEMICAL CORPORATION 


Ordnance Division 


Missile Equipment Section 3-J 
1105 COLEMAN AVENUE, SAN JOSE, CALIF. 





PHILCO IS PEOPLE 


From advanced research and development to mass production, installation and servicing of 
countless electronic products and systems, Philco is people. Here is a closely integrated 
organization of scientists, engineers, installation and service specialists, ready to meet any 
challenge for creation of military, industrial and consumer electronics systems. 


PHILCO IS FACILITIES 


To assist this outstanding organization of skilled and dedicated people, Philco has 
amassed millions of dollars worth of intricate equipment in plants and laboratories 
from coast to coast. Philco facilities include: the world’s most advanced research labs; 
environmental test facilities; specially equipped design and engineering labs, plus 
prototype and model shops; and the most advanced mass production facilities. 


PHILCO IS CAPACITY 


At Philco the world of tomorrow is NOW! Here are human resources, plus 
ultra-modern facilities, plus tremendous accumulated experience in research and Pr b{ | L < 
development. Here too, are unlimited career opportunities in the fields of A 


missiles and guidance, weapons systems, All-Transistor computers, infra-red, 

advanced radar techniques and communications systems. At Philco, versatility GOVERNMENT & INDUSTRIAL DIVISION 
is the key to tremendous capacity in advanced technology. Make Philco your 4700 Wissahickon Avenue 
prime source for prime contracts from development to delivery. Philadelphia 44, Pennsylvania 
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Now, Fluoroflex=T hose of Teflon® 


4000 


psi service 


The only assemblies that could pass the rigid test established for 
a 4000 psi hydraulic system, Fluoroflex-T 4” lines again 
proved their reliability for high pressure service. 


In punishing impulse tests by both the aircraft manufacturer 
and Resistoflex, the 14” assemblies were subjected to 550,000 
impulse cycles, then proof pressure tested at a sustained 
10,000 psi. There were no failures at all. 


The severest service always singles out the hose with the highest 
performance capabilities. If you’re now planning a 4000 psi 
system, write for test data. Dept. 182, RESISTOFLEX CORPORATION, 
Roseland, New Jersey. 


@Fluoroftex is a Reststoflex trademark, reg., U.S. pat. off. 
@ Teflon is DuPont's trademark for TFE fluorocarbon resins. 


— Originators of high temperature fluorocarbon hose assemb/les. 
esistoflex 


ROSELAND, NEW JERSEY « WESTERN PLANT: BURBANK, CALIF. * SOUTHWESTERN PLANT: DALLAS, TEX. 





New FN-12 Series Featherweight Locknuts provide 125,000 psi minimum at temperatures up to 550°F, yet weigh 
12% to 72% less than comparable sheet metal (NAS 679) and AN Series nuts. The FN-12 is installed with standard 


tools, incorporates new burr-free locking feature which permits highly accurate torquing. 


New SPS Featherweight locknuts 
save you up to 72% in locknut weight 


Smaller hex also requires less installation area 
—helps you design more compact bolted joints 





Designed for fastening structural skin and panel assemblies, 
the new SPS FN-12 Series Featherweight Locknut offers you WEIGHTS OF FN-I2 AND COMPARABLE LOCKNUTS 


weight savings of 12% to 72% over widely used sheet metal 
and AN Series nuts. Yet despite its light weight, the cold (all weights expressed as pounds per 1000 pieces) 
forged FN-12 sacrifices none of the static or dynamic proper- %o Weight 
ties of its heavier counterparts. Meeting all requirements of Size FN-12 | NAS 679*| Saved by | AN Seriest 
MIL-N-25027, it has a tensile strength exceeding 125,000 psi. FN~12 
Its vibration resistance is 150% of specification minimum. #4-40 | 0.4 | 0.8-1.0 | 50%-60% i.3 
And it gives greater bolt tension-tension fatigue strength than #6-32 | 07 | 1.3-1.7 | 50%-60% 1.8-2.5 
any other lightweight locknut tested. : #8-32 | 1.2 | 2.1-2.5 | 43%-52% 2.8-4.2 
Besides offering you valuable weight savings combined with #10-32 | 1.5 | 2.5-2.8 | 40%-47% 3.3-4.6 
high strength and reliability, the FN-12 locknut, because of its “%s-28 3.5 3.9-47 12% -26% 5.4-8.5 
new configuration, can be installed closer to vertical bulkheads Sha24 54 | 64-72 16%-25% 87-118 
than any other aircraft nut now in use. This permits further %.24 73 O32 21% 18.908 
weight reductions through miniaturization of joints to , ; ; er 
be fastened. *Range of four most commonly used sheet metal nuts of NAS 679 type 
FN-12 Series Featherweight Locknuts are available in heat fRange for AN 363, 364, 365 
treated alloy steel in sizes #4 through % in. They are furnished 
cadmium plated, with optional molybdenum disulfide coating. 
For complete information request new Bulletin 2426. Aircraft/ 
Missiles Division, STANDARD PrReEsseD Steet Co., Jenkin- HIGH RELIABILITY 
town 3, Pa. SPS research is continually developing fasteners with 
higher standards of predictable performance. By in- 
We also manufacture precision titanium wareer 4 stalling SPS high-reliability fasteners in your assem- 





























tefort booklet . : =e 
8 rite x blies, you increase overall product reliability. 





Standord Pressed Stee! Co. « The Clevelond Cop Screw Co. « “us = btnte og 

Columbia Stee! Equipment Co. @ Nationel Machine Products Co. High Reliability. 

e Nutt-Shel Co. e SPS Western © Stondco Canada itd. « 
Unbrako Socket Screw Co., Ltd. 


Jenkintown * Pennsylvania For more information on the full meaning of relia- 
bility, write for a copy of the new SPS booklet 
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ZYES, THE ANSWER IS NO! 


FRICTION 
‘ : : Mode! 373 Single Stage 
HEAT diaphragm pump 


Available with 
A.C. or 0.C. motor 


MOO 


‘e 


Mon 


LUBRICATION 
CARBON DUST 
“OILY” AIR 

LOSS OF CAPACITY 


a, 
’ 


ANAAAAA 


with the NEW 4 pound Cornelius 


eS 


oo 


Air Pressurization Pump 


This single stage Cornelius diaphragm pump has many advan 
tages. It's miniature, it’s lightweight (only 4 pounds complete 
with explosion proof motor). It is rated from 0-25 psig at | 
CFM of standard air at sea level and is designed for 1%00 hours 
of continuous operation at temperatures from —65° F. to 165° F. 
Designed primarily for low altitude aircraft (10,000 feet or less) 
it will operate at altitudes to 60,000 feet with engjne bleed air 
or supercharge. 

Units are now being delivered for pressurizing water systems 
on jet liners and for pneumatic de-icer systems on cargo and 
transport aircraft. The pump’s advantages also make it a “can 

Model 283 two stage Cornelius pres- didate” for pressurizing auxiliary fuel systems, as well as 
surization pump for service to 60,000 electronic or radar wave guide systems and hydraulic reservoir 
feet without aid of inlet pressurization. pressurization. 


Weight: 6.5 Ibs. Delivers 200 cu. in. per ; : : ? 
minute of standard air at 25 psi at For detailed performance information and prices, contact us 


60,000 feet. today. A Cornelius sales engineer will give you complete data 
about this remarkable new pump. 


4 
THE COMPANY 


AERO DIVISION 


554 -39th Avenue N. E. « Minneapolis 21, Minnesota 








Pioneers in pneumatic systems for aircraft. 








~~ 


Tue SPIRIT OF '76.. . . exemplifying strength 
—dependability—determination to move for- 
ward through the years. 


Wyman-Gordon enters its 76th year still forg- 
ing ahead with new forging techniques—still 
meeting the challenge of the seemingly impos- 
sible in this age of power and speed on the 
ground—in the air—and in outer space. 


It is a far cry from the modest beginning in 


1883 to the forging industry’s most modern 
testing and research facilities in the extensive 
laboratories of Wyman-Gordon today—assur- 
ance of the ultimate in forging quality. 


From the high wheel bicycle through the 
“horseless carriage” days to the “Mach era” 
of aircraft and space vehicles, Wyman-Gordon 
has marched under the standard of “‘The Great- 
est Name in Forging.” 


WyYMAN-GORDON COMPANY 


Established 1883 


FORGINGS OF ALUMINUM @ 


WORCESTER 1, 


HARVEY, ILLINOES 


MAGNESIUM e@ 


STEEL @®© TITANIUM 


MASSACHUSETTS 


DETROIT, MICHIGAN 








NEW TAKE-OFF MONITOR GIVES 
CRITICAL PERFORMANCE DATA 


Sperry indicator aids pilot’s Go, No-Go decision 


With the new Sperry Take-Off Monitor, 
the pilot gets an instantaneous and con 
tinuous indication of the performance 
of his aircraft from the moment take 
off begins. 

This simple and extremely accurate 
system is based on aircraft acceleration. 
Data is computed instantly, presented 


<— 
ONLY ONE PRE-TAKE-OFF ADJUSTMENT is 
required in Sperry’s Take-Off Monitor. With 
the knob on lower right pilot sets acceleration 
index and gross weight of aircraft. So long as 
pointer remains in “safe” urea, pilot knows 
his aircraft is performing as expected. A 
simple “push to test” feature is provided to 
indicate proper system operation prior to 
take-off run. In addition, a warning flag moni 
tors system power 


instantly. Without having to make 
allowances for wind, the pilot knows 
at all times whether the take-off should 
be continued 

Consisting of 
integrally-lighted indicator 
puter, this system can be easily retro 
fitted into existing aircraft. With simple 
computer adjustment, it is suitable for 
either jet or turbo-prop aircraft 


two small units, an 


and com 
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PLATE 


NOW... 
SUPER-STRENGTH 


IN ALCOA 


ALLOY 
7079 


MEETS CLASS A SNT ULTRASONIC SPECIFICATIONS 


Alcoa alloy 7079, used as a stand- 
ard forging alloy for the last four 
years, is now available in high- 
strength plates for a wide variety 
of structural applications in the 
aircraft and missile industry. Al- 
ready successfully used in the 
Convair 880 commercial jet air- 
liner, the B-58 supersonic bomber 
and the Atlas Missile, production 
of this superior aluminum plate 
was made possible through Alcoa’s 
new fabricating technique. 
Available in thicknesses from 
3 in. to 6 in., alloy 7079-T651 
guarantees minimum mechanical 
properties in longitudinal, long 
and short transverse directions. 
In plates 3 in. or thicker, alloy 
7079 exhibits greater uniformity 
of mechanical properties, and in 
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addition possesses greater duc- 
tility than any other high-strength 
alloy. Alloy 7079-T651 plate is 
stretcher stress relieved 14 to 3 
per cent and may be machined to 
yield large parts with minimum 
distortion. 

Identified by the approved 
Alcoa inspection stamp, alloy 
7079 plate is ultrasonically in- 
spected to Class A acceptance 
limits of the SNT Airframe Com- 
mittee Report No. 1. 

Call your Alcoa sales engineer 
for additional facts about alloy 
7079-T651. He’ll work with you 
in exploring and adapting its 
many advantages for better and 
lower cost products. Aluminum 
Company of America, 2026-A, 
Alcoa Building, Pittsburgh 19, Pa. 


GUARANTEED MINIMUM MECHANICAL PROPERTIES — 7079-T651 PLATE 
Yield 
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5.501-6.000 


Longitudinal 
Long transverse 
Short transverse 
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Long transverse 
Short transverse 
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Long transverse 
Short transverse 


Longitudinal 
Long transverse 
Short transverse 


Longitudinal 
Long transverse 
Short transverse 
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Soviet Moon Success Follows Failures 
> First successful launching to vicinity of moon attained after 11 
or 12 earlier Russian failures. 


Industry May Accept Fourth Crewman 


P Eastern shutdown ends with assent on third pilot plus engineer; 
American settlement seems ‘remote.’ 


X-15 Flight System Shows All Attitudes 


P Sperry system is forerunner of inertial instrumentation required 
for space probes where pressure devices cannot be used. 
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EDITORIAL 


Putting Man into Space 


COVER: Thrust chambers for Thor and Jupiter intermediate range ballistic 
missiles are on production line at Neosho, Mo., facility of North American 


Aviation’s Rocketdyne Division. 


Plant is a production facility, with research 


and development work done in California (AW Oct. 6, p. 60). Tubular con 
struction used in these thrust chambers was developed by North American for 
the Navaho booster and later applied to Thor, Jupiter and Atlas engine thrust 
chambers, cutting chamber weight about in half. 
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Cover—Rocketdyne; 32, 74, 75 (top)}—Aviation Week; 33-—U. S. Navy; 34—Grumman; 38 
American Airlines; 47—Convair; 53—Sperry Gyroscope Co.; 61—Bell Helicopter Corp.; 74 
75—(bottom)—Spacetronics, inc.; 77, 83—Bristol Aeroplane Co.; 117—Wide World 
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( BEGoodrich 


B. F. Goodrich Fabric Tread Tires picked for the X-15 


Up, up— 100 miles up at fantastic speeds — the North 
American X-15 will carry man to the fringe of Earth's atmos- 
phere. And when the X-15 lands it will land at a speed that 
will demand top tire performance. 

That's why B.F.Goodrich Fabric Tread Tires have been 
selected for the nose wheels of the X-15. Already in service 
on our fastest jet fighters and missiles, these revolutionary 
B. F.Goodrich tires outperform al! previous jet tires. 

Nylon laminates built into tread stock reduce rubber dis- 
‘ortion under load, equalize modulus between tread and car- 

ass, check formation of “shock wave”. Unique Fabric Tread 
ésigns eliminate stress points found in ordinary high-speed 
ares, also resist tread cutting and punctures. 


Without a doubt, B.F.Goodrich Fabric Tread Tires mean 


safer takeoffs, more landings, for your supersonic aircraft. 
Find out more about Fabric Tread right now by contacting 
B.F.Goodrich Aviation Products, a division of The B.F.Goodrich 
Company, Dept. AW -19, Akron, Ohio. 


Cross-section of Fabric Tread 
Tire showing nylon laminates 


B.EGoodrich aviation products 





EDITORIAL 





Putting Man into Space 


(National Aeronautics and Space Administration is scheduled to 
take a major step this week in its program to place man into 
space with the award of a contract for the development of a 
manned capsule. Dr. Hugh L. Dryden, deputy administrator of 
NASA, outlined some of the problems inherent in manned space 
travel which must ultimately be overcome in a recent speech at 
the annual meeting of the American Astronautical Society in 
Washington. Because of the pressing need to find answers to these 
problems, and particularly in view of Soviet strides in this field, 
Aviation WEEK is reproducing below significant extracts. ) 


. . . It was announced on Dec. 17 by Dr. T. Keith 
Glennan, administrator of NASA, that the national pro- 
gram includes a manned satellite project called Project 
Mercury. Its objective is to begin the manned explora- 
tion of nearby space with special reference to the tech- 
nology needed for the safe performance of such a mission 
and the reactions of man in the space environment. 

Propulsive systems will soon be available of reasonable 
reliability and of sufficient capacity to launch the re- 
quired weight into orbit. There are many other prob- 
lems to be solved. 

The obvious engineering problems are those of provid- 
ing a safe environment to protect man from the low 
temperature and presence of space, from harmful ac- 
celerations on takeoff and re-entry, from the heating of 
the vehicle during re-entry, providing deceleration and 
safe landing. The motion of the capsule must be aero- 


dynamically stable or artificial damper provided. It 


must be controllable in attitude. Retrorockets must be 
fitted to return the capsule from orbit. A suitable pilot 
escape system must be provided for use in event of a 
malfunction on launch. These problems are suitable 
for attack by straightforward engineering methods and 
for experimental check-out and demonstration. 

There are many other factors which require additional 
research and study, although much work has already been 
done probably sufficient for Project Mercury. We have 
already mentioned the discovery of the Van Allen layer 
of ionizing radiation which is known to include some 
heavy particles of high energy. If man is to explore 
space to great distances, we must know much more than 
we do now about the radiation environment, shielding 
methods, effects of heavy primary cosmic rays on man, 
etc. The psychological factors in the space mission 
environment have received considerable study. Here 
again no difficulty is expected for the early short time 
missions with carefully selected personnel, but as space 
exploration extends to longer durations, this area of 
research must receive increased attention. 

. .. The exploration of space differs greatly from the 
exploration of the air. For many years following the 
flight of the Wright brothers it was possible for an indi- 
vidual to learn and know all there was to be known, to 
personally build an airplane, sometimes with his own 
resources, and as pilot to explore the new element. A 
little later, flight was still an area for a single enthusiast 
with the support of a patron or of a small group. The 
exploit of Charles Lindbergh in the New York-Paris 
flight of the Spirit of St. Louis was a typical example. 

Aeronautics changed character rapidly. Science and 
engineering assumed a predominant role. Knowledge 


developed far beyond the capabilities of any one indi- 
vidual to digest and use. A social invention was made, 
that of the design team consisting of many individuals 
with differing qualifications and specialized knowledge. 
The leader of the team broke down the development 
task into specialized problems which could be assigned 
to different individuals. As progress continued, the 
specialized individuals became specialized teams. With 
the coming of guided missiles the complexity of the task 
brought the necessity for complete system analysis and 
functional coordination of all the components. Today, 
the group engaged in the development of one of onr 
ballistic missiles comprises thousands of persons. . . 

This remarkable social and technological development 
reflects two sides of the same coin. As the task grew 
more difficult, a more complex organization was re- 
quired. And conversely, as the methods of organization 
and management developed, the greater the magnitude 
and complexity of the task that could be undertaken 
and the greater the possible accomplishment. Accom- 
plishments hitherto unrealizable became practical engi- 
neering projects. It is this evolution in our technology 
and its management which has brought us to the door 
of space exploration. 

At one stage in his plans, Christopher Columbus 
took his project to the Count of Medina Celi. Although 
interested enough to entertain Columbus for two years, 
the Count decided that the enterprise was too vast for 
the resources of one individual and referred Columbus 
to Queen Isabella. The proposal was then referred to a 
committee, which reported that the new project was 
vain and impracticable. I repeat this incident not to 
indicate that the government still functions in the same 
manner but that large enterprises required the support 
of *he government. 

not foresee any projects in space similar to 
Lindty ,a’s flight across the ocean. Space exploration 
is the prerogative of the largest and most powerful na 
tions of the world. 

Many persons have outlined the milestones of space 
exploration far into the future About a year ago 
Jimmie Doolittle listed them as (1) unmanned rocket to 
the moon; (2) scientific instruments landed on the moon; 
(3) manned earth satellite and return to the earth; 
(4) trip around the moon and return; (5) man landed 
on moon and brought back; (6) establishment of space 
platform; (7) instruments landed on Mars or Venus; 
(8) man or men landed on Mars or Venus and brought 
back; (9) permanent observation station on the moon; 
(10) interplanetary travel. 

.. . (The) welter of mathematics and the accompany 
ing physics, chemistry, celestial mechanics, geophysics, 
biophysics, space medicine, psychology, electronics, pro 
pulsion, guidance, control, instrumentation, are the nec 
essary foundation on which to build successful missions, 
whether for scientific measurements of the space en 
vironment, for study of the sun and planets and distant 
galaxies, or for exploration of space by man himself. By 
experience we learn that there are few short-cuts. Let's 
get on with the job, using the best scientific, engineer- 
ing and managerial talent available to us. 
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HERE THEY ARE! 


The SMALLEST=< and the FASTEST= high 
pressure pneumatic solenoid valves ever made! 


On the left above, the world’s smallest 3000 psi pneu- 
matic solenoid valve. (Overall height 35%", total weight 
3.04 oz.) Beside it, the world’s fastest 3000 psi pneu- 
matic solenoid valve, with a response time of 0.018 
seconds! Developed by Walter Kidde & Company, and 
now available on an off-the-shelf basis, these two valves 
were developed primarily for missile applications, but a 
glance at their specifications and performance data sug- 
gests uses in both today’s— and tomorrow’s —high-speed 
manned aircraft. 

For more information on these new tested and proven 
valves, as well as more than 100 qualified pneumatic 
system components, write to Walter Kidde & Company — 
pioneers in aircraft pneumatic systems, and still first 
with the finest in pneumatic components! 


San Diego, Calif.—Seattie, Wash.—Van Nuys. Calif.—Washington, D. C. 


Walter Kidde & Company, Inc., Aviation Division, 


District Sales Engineerin 
Dallas, Tex.—Dayton, Ohio- 


ey 
. Louis, Mo 


KIDDE VALVE #872071 (The tiny one) 
Operating Pressure 0-3000 psi 
Temperature Range -—75°F. to 
Leakage 3 cc/hr. 
Flow Equivalent to .05 orifice. 
Operating Current .5 to 1.5 amps. 
Operating Voltage 14-30 V.D.C. 
Mounting by tubing support 
Life 100 to 10,000 cycles. depending 
on operating conditions. 
Weight’ .19 Ibs. 


KIDDE VALVE #872458 (The speed demon) 
Operating Fluid Dry air/nitrogen gas 

Operating Pressure Range 80 to 3250 psi 

Proof Pressure 4875 psi 

Burst Pressure 8125 psi minimum 

Ambient Temperature Range —65°F. to +160°F. 
Flow Factor 1.37 

Voltage Range 18 to 30 V.D.C. 

Current (28 V. @ 80°F.) 1.2 amps. 

Coil Resistance (80°F.) 21.5 to 24 ohms 

Weight 1.40 Ibs 
Response Time 


+350°F. 


0.018 seconds 


Walter Kidde-Pacific, Van Nuys, California 
Walter Kidde & Company of Canada Ltd. 
Montreal—Toronto—Vancouver 


118 Main Street, Belleville 9, N. J. 





WHO'S WHERE 


In the Front Office 


George M. Bunker, president and board 
chairman of The Martin Co., a director, 
Bulova Watch Company, Inc., Flushing, 
N. ¥ 

August C. Esenwein, executive vice presi 
dent, Convair, a division of General Dy 
namics Corp., San Diego, Calif. Also: J. G. 
Zevely, vice president-contracts and com 
mercial sales, and Elmer P. Wohl, vic: 
president for planning. Frank W. Davis 
succeeds Mr. Esenwein as vice president 
general manager of Convair’s Fort Worth 
Division. Robert H. Widmer succeeds Mr 
Davis as chief engineer of the Fort Worth 
Division 

R. E. Lenhard, president, Air Reduction 
Sales Co., a division of Air Reduction Com 
pany, Inc., New York, N. Y. Mr. Lenhard 
succeeds J. H. Humberstone, vice president 
of Air Reduction Co., who will devote full 
time to corporate matters 

Wyle Research Corp. has been merged 
into Wyle Laboratories, El Segundo, 
Calif., and the following appointments have 
been announced: Robert S. Gardner, vicc 
president-engineering and production; Ed- 
ward Rubin, a vice president; Robert J. 
Garon, vice president-contracts; David D. 
Stone, assistant vice président-contracts; 
Clarence H. Wyle, treasurer; Alvin Samuels, 
secretary. Frank S. Wyle continues as pres 
ident 

William H. Preston, executive vice presi 
dent, Chase Brass & Copper Co., Inc., 
Waterbury, Conn 

Howard S. Kaltenborn, vice president, as 
sistant to the president and a director, West 
inghouse Electric Corp., Pittsburgh, Pa 
\lso: Dr. S. W. Herwald, vice president 
in charge of research 

Alexander S. Basil, vice president-manu 
facturing, Rockbestos Products Corp., New 
Haven, Conn 

Albert E. Edwards, a vice president, The 
W. L. Maxson Cx rp., New York, N. ¥ 

R. N. Harder, first vice president and 
treasurer, General Precision Equipment 
Corp., New York, N. Y. The company also 
elected the following presidents of its sub 
sidiaries as officers of the parent company 
D. W. Smith of Kearfott Co. and D. D. 
Mason of Link Aviation, group vice presi 
dents; J. W. Murray of General Precision 
Laboratory, vice president-financial; L. W. 
Imm of Librascope, In a vice president 
for special projects-Western U.S 





Honors and Elections 


Dr. Robert R. Bennett, program director 
Minuteman ICBM _ system, Space Tech 
nology Laboratories, In Los Angeles 

Named to serve on a newly organized 
\d Hoc Advisory Panel on Army Aviation 
Research and Development, which is headed 
by Gen. Kelsev, are: Prof. Rene Miller of 
the Massachusetts Institute of Technology; 
Prof. A. A. Nikolsky of Princeton University 
Dr. August Raspet of Mississippi State Uni 
versity; Jerome F. Lederer of Flight Safety 
Foundation; Richard V. Rhode of the Na 
tional Aeronautics and Space Administration 

Continued on page 123) 
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INDUSTRY OBSERVER 


© Advanced Research Projects Agency's Project MIDAS, Missile Defense 
Alarm Satellite, is aimed at development of satellites which can detect 
ballistic missile launchings by means of the latters’ infrared and possibly 
other techniques. Program is not directed toward satellites for more conven- 
tional reconnaissance. 


> Acronutronic Systems Inc., Glendale, Calif., has received a study contract 
for analysis of Pacific Missile Range instrumentation requirements following a 
competition in which more than 20 industry members were invited to bid 
and approximately 15 submitted bids. Four subcontractors will aid Aero- 
nutronic in the analysis—Eastman Kodak, Dunlap Associates, Page Com- 
munications Engineers and Cook Electric Co. 


> Navy contract for the Douglas F4D Skyray is terminating, and no replace 
ment is indicated for the plane. Final aircraft, now coming off Douglas’ 
FE] Segundo Division production line, is scheduled for delivery early this 
month. 


P» Decision on choice of contractor for Air Force’s new airborne early warn- 
ing and control (AEW&C) airplane is expected within the next several 
weeks. Proposals from six bidders—four airfreme companies and two avionics 
companies (AW Dec. 15, p. 23)—reportedly have been evaluated and results 
will be presented to the Air Council this week. Final decision is due Jan. 15. 


P Proposals submitted by Convair, Lockheed, Douglas, Boeing and Hughes 
for the Air Force’s early warning and control aircraft, which is designated 
Weapon System 214-L, call for a radar designed by General Electric under 
USAF contract as a slightly more sophisticated version of its three dimen 
sional AN /APS-91 airborne early warning radar. General Electric anticipates 
that the new radar will have a missile detection capability sufficient to detect 
a target the size of an Atlas ICBM seen broadside at a range of 700 mi 


> Air Force will shortly announce its choice of an avionics contractor for 
expansion and updating of its global communication system designated the 
456-L, barring complications which have plagued the program in the past 


(AW Dec. 8, p. 34). 


> Convair’s San Diego Division has formed a new missile predesign group 
which will project weapons for possible Air Force, Army and Navy applica 
tions. New group will function outside of Convair's Astronautics Division 


> Atlas missile that traveled 6,355 mi. on a recent test flight over Atlantic 
Missile Range (AW Dec. 8, p. 29) carried no re-entry nose cone. Although 
the tracking system followed the vehicle for 1,500 sec., nothing actually fell 
into the water at the end of the flight. Impect predictor reported, however, 
that the nose cone would have impacted only 6 mi. from a coordinate point, 
and not all available facilities for ensuring accuracy of impact were used. 


> U.S. satellite instrumentation scientists who recently had an opportunity 
to examine Russian satellite instrumentation say that Soviets do a fine job of 
miniaturization where required, but, where space and weight are not at a 
premium, they use construction techniques that are obsolescent by U.S 
iionics standards. At least one U.S. scientist concludes that the U.S. ha 
no significant lead over Russia in avionic miniaturization 


> Twin turbojet engines on Russia's Mi-6 helicopter were developed by P. A. 
Soloviev, who also was codesigner of the 1,700 hp. ASh-82V piston engine 
used in the Mi-4. 


> Hamilton Standard propellers will be used on General Electric’s T64 
engine now under development for Navy at the company’s Small Aircraft 
Engin. Department, Lynn, Mass. Powerplant, rated at 2,600 eshp., will 
have better than three-to-one power-to-weight ratio and features turboprop 
turboshaft convertibility. Engine is now on the test stand, and special 
test cells are nearing completion for it at Lynn. 











PROVEN PERFORMANCE 
in a hermetically sealed 
ROTARY MOTION 
SWITCH 


oo be of rae ft. Per hour! Full rating up to 75,000 ft. 
15 AMPS @ 28 V d-c RES. altitude. 

Simultaneous DPDT without ‘ . ° 

adjustment. @ No-slip splined shaft — adjustable or 


fixed actuating arm. 








@ A seal — not o packing == bonds shaft 
to case. 


@ Permits 120° rotary travel — a minimum 
of 50,000 cycles! 


@ Long overtravel eliminates need for fine 
adjustment; permits greater flexibility in 
linkage action. 


@ Tough, drawn-steel case. Rigid two-bolt 
mounting. 


H10-7 SWITCH 


2 
(ACTUAL SIZE) 0 TOTAL TRAVEL 


PRETRAVEL 


\ _-7— MOVE MENT DIFF 
The many switching jobs done best by rotary-motion 
limit switches can now be done even better! Electro- 
Snap's new shoft seal gives you positive hermetic 
sealing, simplifies mounting, saves weight and space, 
and provides a full 50,000 cycle minimum life. 





Elimination of external cranks, cams, links, and other 
gear to translate rotary to linear motion (as is often 
done to permit use of hermetically-sealed, lever type 
switches) reduces weight, space congestion, ond 
the need for tedious adjustment. This simplicity gives 
you greater freedom in locating interlock and in- TYPICAL CIRCUIT 
dicating switches on rotary mechanisms; allows posi- 





tive linkage attachment. - gi niet 
Ice, altitude, rain, or corrosive atmospheres cannot Ye . “LAMP ei ’ )MOTOR 





effect this Electro-Snap switch sealed in a dry, inert 
gas. The steel case protects against shocks; prevents 
loss of the hermetic seal—aiso permits tight draw-up 
on mounting bolts without ‘springing’ the case. 











GET FULL ELECTRICAL AND MECHANICAL DATA 
IMMEDIATELY—WRITE FOR DATA SHEET H10 M-1 , 
1-2—Remote Lamp indicates when arm is fully returned. 


3-4—Motor driving linkage counter clockwise 120°. 


ELECTROSNAP 
/ CORPORATION 5-6—Switch stopped motor at predetermined position. 
[FY 7-8—Remote lamp indicates arm at full travel position. 











Soviet Nuclear Plane Progress 


Rep. Melvin Price (D.-IIl.), chairman of the Subcom- 
mittee on Research and Development of the Joint Com- 
mittee on Atomic Energy, said last week that “a new-type 
aircraft” has been sighted in Russia which “conceivably 
could be” adapted to nuclear power. After a closed ses- 
sion with officials of the Central Intelligence Agency, 
Price said, however, that he did not believe the Sovicts 
have yet flown an aircraft under nuclear power. 

Existence of the aircraft and details of initial test flights 
employing both turbojet and nuclear power were de 
scribed in an exclusive Aviation Weex story in the Dec. 
| issue (p. 26). Price said that, if the Soviets are to fly 
an aircraft under full nuclear power sometime this year, 
as he believes they will, they must already have an air- 
plane available. 

The U.S., Price added, is at least three-to-five vears 
behind the Soviets in this field. 

Earlier, in a prepared statement issued at the close of 
the hearing, he said: 

“I think it would be misleading to state categorically 
that the Soviets are in fact flving a nuclear propelled plane 
at the present time. 

“On the other hand, ! personally think there is a good 
possibility that the Soviets are well down the road in 
their nuclear plane program and have the capability of 
producing a filving nuclear-powered aircraft in the near 
future. 

“I think this underlines the importance of the United 
States pressing forward vigorously with its own ANP pro 
gram. In particular, I think we have got to give our hard 
working scientists and engineers the level of financial sup 
port they need to get the job done. 

“It is also vitally important to the success of our pro- 
gram that clearcut objectives are established and that 
target dates for a ground test prototype and nuclear flight 
are set up as an effective guide to the program.” 


Nuclear Tests 


The Joint Congressional Committee on Atomic En- 
ergy also will focus on U.S. policy in international 
negotiations for cessation of atomic weapons tests at 
closed hearings this week. The committee is particu- 
larly concerned with evidence developed from under- 
ground tests last fall in Nevada indicating that under- 
ground explosions are difficult to identify. It casts doubt 
on the dependability of the detection system proposed 
by the U.S. last summer. Witnesses will be Dr. Norris 
Bradbury, director of the Los Alamos Laboratory; Dr. 
Edward Teller, director of the University of California 
Radiation Laboratory; Herbert B. Loper, assistant to the 
Secretary of Defense on atomic energy; and Brig. Gen. 
Alfred Starbird, director of the Atomic Energy Com- 
mission’s Division of Military Applications. 


Change in Attitude 


The Administration’s reaction to Soviet Russia’s tech- 
nical successes has changed considerably during the last 
year. President Eisenhower made the following state- 
ment after the Russian moon rocket (see page 26) was 
fired: 

“The successful launching, as announced by the 


Washington Roundup 





Soviets, of a vehicle designed to pass near the moon, 
represents a great stride forward in man’s advance into 
the infinite reaches of outer space. To the scientists 
and engineers assigned to this undertaking, a full measure 
of credit is due and we congratulate them on this 
achievement.” 

This attitude contrasts with the remarks made by 
Administration officials in the fall of 1957 after the 
launching of Sputnik I. Charles E. Wilson, former 
Secretary of Defense, called the Soviet satellite a “‘scien- 
tific trick,”’ and former Assistant to the President Sher- 
man Adams said the Russians had achieved “high score 
in an outer space basketball game.” Former Budget 
Director Percival Brundage predicted that the Sputnik 
would be forgotten in six months, and Presidential Ad 
viser Clarence B. Randall characterized it as a “‘sillvy bau 
ble.” The President said: “Now, so far as the satellite 
itself is concerned, that does not raise my apprehen 
sions, not one iota.”” The only significance he attached 
to Sputnik was the demonstrated fact that the Russians 
had powerful rockets, and that they had achieved a 
propaganda advantage. 


Space Appointee 


Henry Edmund Billingsley last week was named new 
director of National Acronautics and Space Administra 
tion’s Office of International Cooperation. Billingsley 
comes to NASA from the Department of Defense where 
he served with the Office of Internal Security Affairs as 
chief of the Western European Division. He will coordi- 
nate NASA's research and development programs with 
those of other nations and international organizations. 


Airport Aid Bill 


Legislation extending and expanding the Federal Air- 
port Aid construction program was introduced on the 
first day of the new Congress last week by Rep. Oren 
Harris (D.-Ark.), chairman of the House Commerce Com 
mittee. For the next five years, the bill would authorize 
$100 million in federal aid each year, rather than the 
present $63 million. 


Airline Fare Debate 


Charges from both within and outside the airline 
industry that airlines have failed to develop a “mass ait 
travel market” which will serve as a panacea for the 
industrv’s economic ills were challenged last week by 
an industry executive with the suggestion that there is 
no such thing as a mass market. Speaking at the 
National Conference of American Marketing Assn., 
United Air Lines senior vice president Robert E. Johnson 
said suggestions that “the airlines have just scratched 
the surface and should turn to the development of ‘mass 
air travel’ are far from realistic.”” The air travel market 
is limited, he said, because the majority of people lack 
the “means to undertake air trips” and added that, 
because of excessive competition, attempts to open new 
markets by cutrate tariffs and new merchandising schemes 
will be tried out in an effort to attract new customers 
Johnson said he doubted that such moves would change 
the “basic characteristics of the airline market.” 

—Washington staff 
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Soviet Moon Success Follows Failures 


First successful launching to vicinity of moon 
attained after 11 or 12 earlier Russian failures. 


By Evert Clark 


Washington—Sovict Union's success- 
ful launching of the first rocket to reach 
the vicinity of the moon came after 
1! or 12 earlier Russian attempts had 
failed. 

Virst Russian attempt to hit the 
moon was made shortly after Sputnik | 
was put into orbit on Oct. 4, 1957 
(AW Aug. 25, p. 23). Attempts fol- 
lowed at the rate of almost one a 
month in 1958. A number of shots 
contained warheads and were attempts 
to touch off an explosion on the moon. 

I'he successful shot was launched on 
Jan. 2 and passed within 4,660 mi. of 
the moon at 9:57 p.m. EST, Jan. 3. 
Velocity as it passed was 5,472 mph. 
‘inal stage of the rocket weighed 
3,245.76 Ib. without fuel. 

It was “equipped with a container” 
for instruments. Weight of the con- 
tainer, instruments and power supply 
was 796.67 lb. Wording of Radio 
Moscow’s announcement indicated the 
797 lb. was included in the 3,246 Ib. 
figure given for final stage weight. 
Radio contact was maintained for 62 
hr. The rocket then had travelled 373,- 
125 mi. 

The rocket became the first man- 
made asteroid, assuming an elliptical 
orbit estimated by the Russians to have 
its major axis at an angle of 15 deg. 
to the major axis of the earth’s orbit; 
an eccentricity of 0.148; an aphelion 
of 122,540,080 mi.; a perihelion of 
90,972,960 mi., and a maximum di- 
ameter of 213,513,040 mi. 

It was to reach its closest point to 
the sun about Jan. 14; its farthest 
distance about the beginning of next 
September. Closest approach to the 
earth will occur five vears from now 
and be repeated every five years. For 
at least a part of the time, its orbit is 
expected to lie between the orbits of 
earth and Mars. Period of its orbit is 
to be 450 days. 


Propaganda Push 


Russia used the success to gain the 
utmost propaganda advantage possible. 
Although no mention was made of 
earlier failures, no Soviet scientist so 
far has been quoted as saying this was 
the first attempt to launch a rocket 
toward the moon. 

In its initial broadcasts, Radio Mos- 
cow referred to the launching as the 
“first successful interplanetary flight.” 
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At a two-hour press conference held 
by scientists in Moscow on Jan. 6, 
Academician Anatoli A. Blagonravov, 
chairman of the Academy of Sciences’ 
Department of Technical Sciences, was 
asked if the Jan. 2 firing was “the first 
attempt in the Soviet Union to launch 
a rocket toward the moon.” 

“I can tell you that this was our first 
attempt to launch a new interplanetary 
rocket,” Blagonravov said. In using 
the word “new,’’ Blagonravov probably 
had in mind an improved launching 
vehicle over those used in earlier at- 
tempts. 

Improved rocket engines for lunar 
vehicles were referred to recently by 
Piof. Vitaliy Bronshtayn, a scientific 
adviser to the Moscow Planetarium, 
as quoted in an official Polish maga- 
zine (AW Dec. 15, p. 31) 

Bronshtayn said two improved mod- 
cls of the engine were built to calcu- 
lations made by V. Yegorow of the 
Mathematical Institute of the Academy 
of Sciences and said the thrust hac 
been thoroughly calculated to avoid 
the “blunder” committed by U. S. 





Soviets Announce 


Nuclear Plane Plan 

Washington — Soviet Union _ reports 
that 1959 “will see the first trials” of 
“atomic engines for civil aviation.” 

Aviation Week reported last Dec. 1 
that initial flight tests of a Soviet nuclear- 
powered bomber are now under way. 

In a French-language broadcast moni- 
tored in London, Moscow said on Jan. | 
that Soviet scientists are concentrating on 
nuclear reactors. The broadcast was en- 
titled “Soviet Science in 1959.” 

“The prospects of conquering these 
(atomic) sources of concentrated power 
are closely linked with the problem of 
penetrating into space,” the 
broadcast said. 

“Soviet scientists have been working 
for a long time on the problem of eff- 


cosmic 


cient use of atomic engines for civil avia- 
tion and the results already obtained 
make it possible to state that 1959 will 
see the first trials in this field.” 

The same broadcast, one day before 
Russia successfully launched a rocket to- 
ward the moon, said “progress of tech- 
nology and automation will without 
doubt make it possible to send an inter- 
planetary rocket around the moon in 
1959.” 











scientists in early Pioneer moon probe 
launchings. 

Bronshtayn also said at that time 
that launching of a half-ton Russian 
lunar satellite was imminent and that 
a lunar landing and a probe that would 
orbit the moon and return to the 
earth’s vicinity were due in the near 
future. 

his offers the possibility that the 
Jan. 2 launching was the first test of 
the improved vehicle. and that Russian 
claims that it was an attempt to pass 
the moon rather than to hit or circle it 
might be true. 


Flight’s Object 


Object of the flight was not an- 
nounced until many hours after the off- 
cial announcement that a_ successful 
launching had been accomplished. 
Scientists were quoted initially as saying 
it was too early to tell exactly what the 
rocket would do. 

At the Jan. 6 press conference, scien- 
tists denied that they had intended 
either to hit or to circle the moon. 
They said the rocket did exactly what it 
had been intended to do. 

Scientists in many other countries 
expressed the belief that the shot was 
an attempt to hit the moon. Most 
credited the Russians with having accu- 
rate guidance in order to come within 
the distance they achieved on a 34-hr. 
flight of more than 219,000 mi. Others 
believed an orbit was intended, since 
instruments to measure magnetic field 
and radioactivity were aboard. 

One indication that it may have been 
intended as an impact-and-explosion 
shot was a statement attributed to 
Soviet moon expert Alexander Khabakov 
that the rocket was expected to send 
back data on sediments of the lunar 
surface, properties of the moon’s inner 
strata and the moon’s magnetic field. 
Deductions could be made on the inner 
strata based upon the presence or 
absence of a magnetic field, but the 
reference to sediments is not as easily 
explained. The rocket apparently con- 
tained no photographic equipment 

One report from Paris shortly after 
the launching was announced quoted 
Alexander Ananov—identified as a 
founder of the International Astronau 
tical Society—as saying that the rocket 
was launched with too high a velocity, 
and on a miscalculated flight path, and 
that it would not hit moon. 

Blagonravov told the Moscow press 
conference: “The definite task of the 
rocket was to pass near the moon and 
since its velocity was slightly more than 
25,000 mph., it was quite obvious that 


AVIATION WEEK, January 12, 1959 





on passing the moon it would continue 
its movement into the solar system.” 

Prof. Vladimir Dobronravoy spoke 
last October of firing Sputniks to “the 
zone of the moon.” Prof. Kyril Stan- 
ukovich wrote in Sovetskaya Aviatsiya 
n Jan. 1, 1958, that “before a rocket 
flies to the moon, a number of artificial 
itellites will be launched along in- 
reasingly elongated elliptical orbits 
vhich will draw nearer and nearer to 
the moon. Instruments installed in 

ich satellites will make it possible to 
losely study and to photograph the 
lunar surface and to learn the nature of 
its mysterious relief.” 

While a series of satellites launched 
on trajectories short of the moon seem 
to be unprofitable, such a program 
would help to explain the dozen or so 


probes fired by 


unannounced space 


Russia 
Significant Achievements 

Most 
that the 
reached 


significant achievements are 
one and one-half ton rocket 
velocity and that it 
passed so close to the moon. It car- 
ried instruments designed to measure: 
e Magnetic field of the moon. 
Intensity and variation in intensity 
of cosmic rays bevond the earth’s mag- 
netic field 

e “Registration” of photons in cosmic 
radiation 

e “Discovery of the radioactivity of the 
moon.” 

e Distribution of heavy nuclei in cos- 
mic radiation 

eGas components of 
matter 

e Corpuscular solar radiation. 

e Meteoric particles. 

e Temperature of skin and instrument 
chamber 

e “Special instruments designed to 
create a sodium cloud of an artificial 
comet.” The sodium cloud was to be 
visible for two to five minutes in the 
apparent position of the center of a 
triangle formed by the stars Alpha 
Bootes, Alpha Virgo and Alpha Libra 
in the constellation Virgo. 

Soviet announcements said the ob- 
servatory at Alma Ata in Khazakstan 
photographed the sodium cloud. 

Rocket also carried the coat of arms 
of the Soviet Union and the inscrip- 
tion, “U.S.S.R.—January 1959.” The 
launching was dedicated to the upcom- 
ing 21st congress of the Soviet Com- 
munist party The popular name 
“Lunik,” coined from “Lunu” (moon) 
and Sputnik, later gave way to 
“Mechta,” or “dream.” 

Russia said this about transmitters 
in the rocket: 

e “For observation of the flight of the 
last stage of the cosmic rocket there 
have been installed in it a radio trans- 
mitter emitting on two frequencies— 


escape 


interplanetary 


AVIATION WEEK, January 12, 1959 


Kiwi-A Tested With Conventional Propellants 


Shock diamonds are visible in the exhaust emanating from nozzle developed for Kiwi-A, 
the first U.S. reactor designed for feasibility tests of nuclear rocket propulsion. Conven 
tional propellants were used in test, conducted by Rocketdyne Division of North American 


Aviation at its Propulsion Field Laboratory, Santa Susana, Calif. 


Rocketdyne designed 


and developed the nozzle and delivered it to the Atomic Energy Commission Nevada Test 
Site where Project Rover (AW Oct. 13, p. 33) field tests will be conducted by the Los 


Alamos Scientific Laboratory. 


19.997 and 19.995 
messages of a duration of 81.6 sec 
e“A radio transmitter working on a 
frequency of 19.993 mc. emitting tele 
graphic messages of a variable duration 
of 50.9 sec. by means of which the 
data of scientific observations are be 
ing emitted. 

e“A radio transmitter working on a 
frequency of 183.6 me. is being used 
for measuring the coordinates of the 


mc.—telegraphic 


movement and the transmission to 
earth of scientific information.” 

U.S. tracking stations also picked 
up the rocket on 70.2 me. and 212 me 
lirst U.S. station to receive was the 
one established: in Hawaii for tracking 
USAF Pioncer probes. Others included 
USAF stations in Singapore, at Mill 
stone Hill, Mass., and the Air Force 
Missile Test Center, Fla.; the Army 
Signal Corps station at Ft. Monmouth 
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N. J. Radio Corp. of America’s sta 
tion at Riverhead, L. 1, N. Y., and a 
number of others reporting to “Project 
Space Track” at the Air Force’s Cam- 
bridge Research Center. 

An undisclosed number of U.S. 
tracking stations are assigned to moni- 
tor the frequencies usually used by 
Russian satellites and space probes. 

Prof. Herman Oberth, who recently 
completed three years of work with 
missile and space scientists at Army 
Ballistic Missile Agency, said in Ger- 
many that he was not surprised at a 
statement that the U. S. knew about 
the launching before it occurred. 

“During my stay in America we 
always received excellent advance intel- 
ligence information on Soviet space 
probes,”” Oberth said. 

Propaganda aspects included issuance 
of a postage stamp depicting Russia’s 
three Sputniks ome § an artist’s concept 
of a space rocket. Stamp was issued 
“to mark the conquest of the cosmos 
by the Soviet people.” 

Soviet Premier Nikita Khrushchev 
said his people “are the first in the 
world to map out the way from the 
earth to the moon” and said he felt 
“like hugging the man who has pro 
duced this, the first cosmic rocket, a 
new victory for the Soviet Union.” 

Success of the flight led to a number 
of predictions of things to come. ‘The 
most poetic of these, although not as 
ambitious as statements that Russian 
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space ships may be sent beyond the 
solar system, was Prof. Blagonravov’s 
belief that young Russians some day 
“will walk along the edge of a crater 
of the moon, unravel the age-old secret 
of the canals on Mars, and see Venus 
unhampered bv her cloak of cloud.” 
Russia’s Mechta, which its scientists 
are calling “Planet 10” of the solar 
system, joins many thousands of nat- 
ural asteroids in space. They range up 
to 480 mi. in diameter and most lic 
between the orbits of Mars and Jupiter. 


Aerobee Charge 


But Mechta may not 
man-made object to go into inter 
planetary space. On Oct. 16, 1957, 
scientists from the Air Force Cambridge 
Research Center fired an Aerobee rocket 
to an altitude of 54 mi. above Hollo- 
man AFB, N. M., and a shaped charge 
expelled two small aluminum pellets 
to measured speeds of 33,000 mph. 
well above escape velocity. Although 
they were infinitesimal in size com 
»ared to Mechta, they are believed to 
1ave traveled into interplanetary space 

Artificial production of a bright cloud 
such as the one Mechta produced also 
has been done before. On Mar. 19, 
1956, AFCRC scientists released nitric 
oxide gas from an Aerobee over Hollo 
man and produced a brilliant glow, 
formed by unlocking stored sunlight 
in the atmosphere, that grew to 3 mi 
in width before it faded. 


be the first 


House Group Says U.S. Needs 


Five Years to Overtake Soviets 


By Ford Eastman 


Washington—Current Russian 
achievements in space can be matched 
by the U. S. within 12 to 18 months, 
but it will take at least five vears of 
intensive effort to reach an equal status 
with the Soviet Union, the House 
Sclect Committee on Astronautics and 
Space Exploration reported yesterday. 

The comparison between the U. S. 
and Russian space efforts was the final 
report of the committee which will soon 
be replaced by a new standing Com 
mittee on Science and Astronautics. 

The report said the estimate of a 12- 
to-18 month Russian lead may be 
overly optimistic since the Soviet effort 
in ballistic missiles has been conducted 
on a continuous basis since 1946 while 
the American effort did not really get 
under way until after a small sized 
thermonuclear warhead became a strong 
possibility in the mid 1950s. 

Committee Chairman John W. Mc 


28 


Cormack (D.-Mass.) said the critical 
feature is not the present time gap b« 
tween Soviet and American space capa 
bilities but the time that will be r 
quired to close it. He pointed out that, 
even if the Soviet rate of progress werc 
no greater than that of the U. S., the 
gap would never close, but would pro 
gressively widen 


Program Supporé 


Sufficient progress has been made in 
1958, the report said, to give the com 
mittee confidence that the U. S. and 
free world are capable of mounting a 
successful space program. What re 
mains tc be achieved, it added, is the 
necessary understanding and support 
for implementation of a program of 
sufficient scope to attain the goals that 
must be met. 

After considering all aspects of the 
national space effort over the past vear, 
the report said the question still un 
answered is whether the programs now 





Propellants Contract 

U. S. Navy Bureau of Ordnance has 
awarded a contract to Monsanto Chemi- 
cal Co. for research on high energy solid 
propellants. 

Emanating from BuOrd’s Research 
and Development Division, the contract 
will seek to exploit a new processing 
technique for making solid solution sys- 
tems, which the Navy hopes will lead to 
high impulse solid rocket propellants. 
Monsanto discovered the technique in 
another area of its research activities and 
will now try to apply it to propellants. 

The work, which marks Monsanto's 
entrance into the rocket propellant field, 
will be carried out at the company’s spe- 
cial projects department in Everett, Mass. 











under way are bold enough to overtake 
and surpass the Soviet Union. The 
committee said it had constantly strived 
to see that Congress fully appreciates 
the stakes that are involved in the new 
space age. But, the report added, the 
committee is concerned whether the 
executive branch has told the public 
“the realities we face in a wav which 
will create the broad based support 
needed to carry on the national effort 


Dangers Ahead 


“We would not preach alarm for the 
sake of sensationalism, nor counsel de 
spair,” the committee said. “But we 
would not gloss over the difficulties and 
the dangers which lie ahead of us. Pre 
senting a fair balance requires the most 
careful attention to policies of public 
information by the committee, the Con 
gress, the executive branch and others 
in a position to influence the public. 

“True technical secrets which are 
of military value should not be given 
away,” the report said, “but the public 
must be told enough to understand in 
gencral where our nation stands in this 
important race. Neither successes not 
failures should be overblown for th« 
sake of immediate sensation, if our own 
public and the world at large is not to 
be left in a state of confusion and 
doubt.” 

Other conclusions 
committee: 

e “Short-run budget pressures should 
not be the primary basis for decisions 
on space programs which are inherenth 
long-range and which involve the vers 
survival of the nation. 

e “Inventions cannot be scheduled in 
advance. This means that mere setting 
of a timetable and appropriating money 
wili not automatically permit us to 
achieve certain important goals. Pro- 
grams must be flexible enough to take 
advantage of scientific breakthroughs 
when they occur, both as to direction 
of development and rate of expendi 
ture. 


drawn bv the 
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¢ “Crash programs are the most ex- 
pensive kind to undertake. Money 
cannot buy back all the time which has 
been lost by neglecting a foreseeable 
need. It also creates the chance of 
irrevocable commitment to faulty de- 
signs, undue waste later in attaining op- 
erational reliability and wear and tear 
on key individuals which reduces their 
long-run total contribution to national 
progress. 

e “The early ree ace | phase of re- 
search is relatively cheap in money, 
but it may not be cheap in amount of 
time required. If certain deadlines 
are important to national security in 
years ahead, it is a blunder to save 
moderate amounts of money in the 
first years by neglecting the research 
phase. 

e “The pace of development has been 
so rapid and the complexity of many 
projects is growing so that their plan- 
ning requires programing of efforts over 
a longer span of years. Such long- 
range planning involves reconciling our 
traditional practice of appropriating 
money year by year with the funding, 
subject to safeguards, of certain im- 
portant programs over a number of 
years. 

e“Long-tange flexible planning should 
entail approval of programs which are 
not yet certain in every detail and a 
system of followup and reappraisal lead- 
ing to program revision when neces- 
sary. In both respects, the process of 
decision requires improvement. 

e “Although engineering secrets relat- 
ing to national defense deserve the ut- 
most protection, the greater part of the 
space program will progress more 
rapidly without the shackles of an un- 
due security control. Free exchange of 
information among scientists and engi- 
neers is particularly important for a 
country which is making a late start in 
developing its space capabilities. 

e “Full scientific and technical co- 
operation among the nations of the 
free world is essential to their joint sur- 
vival and to the fastest growth of the 
American space program. 

e “Scientific education in the U.S. 
stands in need of critical review. It is 
the view of this committee that pru- 
dent and imaginative steps must still 
be taken to give to mathematics and 
science the needed emphasis in school 
curricula but not to the neglect of 
humanities.” 


Stockholders Approve 


Aircraft Radio Sale 


Boonton, N. J.—Stockholders of Air- 
craft Radio, Inc., have approved ac- 
quisition of ARC by Cessna Aircraft 
Co., according to William F. Cassedy, 
Jr., ARC president. Under the plan, 
Cessna stockholders will vote on the 


acquisition at a meeting set for Jan. 27. 
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Administration Faces Battle in Try 
To Hold Line on Defense Spending 


Washington—Administration plans to 
hold the line on defense and space 
spending in Fiscal 1960 in the face of 
recent Soviet scientific advances will 
find little support from the 86th Con- 
gress which convened last week. 

Following a White House briefin 
on the new budget earlier, pete oe. 
leaders expressed “deep concern and 
disappointment” over the Administra- 
tion requests which will be submitted 
to Congress next week with no signif- 
cant increases expected for either na- 
tional defense or space oy owes 

The total 1960 defense budget calls 
for approximately $40.9 billion in new 
money, about the same as the Fiscal 
1959 budget. Of this amount, $450 
million is being requested for the 
Defense Department’s Advanced Re- 
search Projects Agency to fund military 
space programs. For Fiscal 1959, Con- 
gress approved $520 million for ARPA, 
of which $117 million was later trans- 
ferred to the National Aeronautics and 
Space Administration. ARPA received 
additional funds through transfers from 
the military services, however. 

For civilian space projects during 
Fiscal 1960, the Administration prob- 
ably will ask for $475 million in new 
funds, a figure considerably lower than 
NASA had originally requested. 


Last year, the President requested a 
Fiscal 1959 NASA budget of $346 
million. Congress, despite criticism by 
many of its members that even this 
sum was too low, cut the appropriation 
to $301 million. 

The total space budget for the com- 
ing fiscal year for both civilian and 
military projects will be about $925 
million as compared with about $700 
million plus transfers for the current 
year. 

The $40.9 billion defense budget 
to be requested will contain little or 
no provision for funds for ait breathing 
missiles and already has forced can- 
cellation of a number of programs, 
including the Air Force’s Fairchild 
Goose countermeasures missile, the air- 
to-air Bell Rascal and the Navy’s Chance 
Vought Regulus II submarine-launched 
surface-to-surface missile. In addition, 
the budget requests would only provide 
for a total of approximately 1,000 new 
military aircraft—600 for the Air Force, 
400 for Navy. Under present plans, the 
individual services would receive approx- 
imately the same amounts as those 
authorized for the current year. 

The new budget will contain, how- 
ever, requests for substantial increases 
in both foreign aid and international 
loan funds. The Administration asked 


Bell XV-3 Converts to Forward Flight 


Bell XV-3 experimental convertiplane flies fully converted to normal forward flight, with 
rotor masts in airplane configuration. Photo was taken on second full conversion flight; 
XV-3 takes off with masts vertical and rotorprops acting as helicopter rotors (AW Dec. 29, 
p. 24). Bell is developing XV-3 for U. S. Army. 








Gyrodyne Contract 

Washington—Navy'’s Bureau of Aero- 
nautics last week awarded Gyrodyne Co. 
of America Inc., St. James, L. L, N. Y., 
a $2.75 million contract for further de- 
velopment and initial production of the 
company’s remotely controlled helicopter. 

A Gyrodyne spokesman said vehicles 
to be procured under the contract will 
be used for “tactical evaluation of a 
classified nature.” One of the most 
promising uses for a remotely controlled 
helicopter appears to be as anti-submarine 
detection vehicles operating off destroy- 
ers and other small Navy ships. 

The contract, under present plans, 
will lead to the “immediate employment 
of about 200 engineers and technicians 
with experience in airframe, powerplant, 
electronics and avionics fields,” the 
spokesman said. 











about $3.9 billion for foreign aid dur- 
ing the current fiscal year, but this was 
reduced by Congress to $3.2 billion. 

After the President's briefing of con- 
gressional leaders on the new budget, 
Sen. Lyndon Johnson (D.-Tex.), ma- 
jority leader, called for an intensive re- 
view of the nation’s defenses and the 
national space program by the Senate 
Preparedness and Space Committees. 
He is chairman of both groups. The 
Senator said he is disappointed that 
the U. §. is not pushing farther and 
fuster in its military and space programs. 

Sen. Hubert Humphrey (D.-Minn.), 
a member of the Senate Foreign Rela- 
tions Committee, termed the Presi- 
dent’s plans “a sick budget.” He added 
it tt not provide for needed sci- 
entific progress and that between four 
and one-half to five million persons 
would remain unemployed if it is not 
increased. 

Rep. George Mahon (D.-Tex.), 
chairman of the House Military Ap- 
propriations Committee, said the 
amount suggested “could be too little” 
and added that his committee would 
examine budget proposals carefully. 

Rep. John W. McCormack (D.- 
Mass.), chairman of the House Com- 
mittee on Astronautics and Space Ex- 
ploration, earlier called for a bold crea- 
tive space program regardless of cost. 

Sen. Henry M. Jackson (D.-Wash.), 
demanded a crash program to seize 
space leadership from Russia this year 
or risk losing the cold war. 

Congressional leaders said they would 
not hesitate to approve additional funds 
over and above those requested by the 
President if they were found to be in 
the national interest or vital to national 
security. 

They admitted, however, that while 
Congress can provide more money than 
asked, there is no guarantee that the 
Administration will spend it. 
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Reorganization Shifts 


Ordered by Defense 


Washington—Armed services’ eight 
unified and specified commands were 
placed under direct control of the Joint 
Chiefs of Staff and the Secretary of De- 
fense on Jan. 1. 

The organizational change, which 
climinates the service secretaries as ad- 
ministrators of the commands, was pro- 
vided for in the defense reorganization 
legislation (AW June 30, p. 22). 

In the implementing order, Defense 
Secretary Neil McElroy continued the 
status quo on the roles and missions of 
the three services. “It does not make 
any shift in the roles and missions as 
previously delineated,” Deputy Defense 
Secretary Donald Quarles said. “It 
merely realigns them in line with the 
new command structure.” 

The eight commands are: U.S.-Euro- 
pean; Alaska; Caribbean; Atlantic; Con- 
tinental Air Defense; Pacific; U.S. 
Naval Forces Eastern Atlantic and 
Mediterranean; Strategic Air Command. 

Another directive implementing the 
reorganization law tightens the relation- 
ship between the Joint Chiefs of Staff 
and the Secretary of Defense. It states: 

“All elements of the organization of 
the JCS shall cooperate fully and ef- 
fectively with appropriate offices of the 
office of Secretary of Defense. In all 
stages of important staff studies, the or- 
ganization of the JCS shall avail itself 
of the views and special skills in the 
office of the Secretary.” 

Chiefs of Staff are authorized to dele- 
gate service duties to the vice chiefs of 
staff in order to devote more time to 
over-all JCS planning and activities. 

The three services have until Feb. 6 
to reshuffle the functions of their four 


assistant secretaries and reduce the num- 


ber to three each, as provided in the 
reorganization law. Navy Department 
has said that the post of “Assistant Sec- 
retary for Air,” now occupied by Garri- 
son Norton, will be abolished in the 
reorganization. 


Industry Retains Rank 
As Leading Employer 


Washington—Aircraft industry con- 
tinued as the largest manufacturing 
employer during the first nine months 
of 1958, although employment was 
down to 760,000 in September from a 
peak 892,000 in April, 1957, according 
te the Aircraft Industries Assn.’s 1958- 
59 review. AIA also said: 

e Average hourly earnings of $2.55 in 
September were 12 cents higher than in 
January. Weekly hours worked declined 
slightly from 40.8 in August to 40.7 in 
roan 

e Backlog of orders for complete air- 


craft, engines and propellers of $13.1 
billion in September was $9 billion 
below September, 1957. 
© Deliveries of civil aircraft of 5,717 
during January-October, 1958, were 
above the 5,685 for the same period of 
the previous year. 

New officers elected to two AIA com- 
mittees were: 
eSpace Parts Committee: chairman, 
J. M. Bird, of Boeing Airplane Co.; 
vice chairman, E. P. Fechtman of the 
Allison Division of General Motors 
Corp.; western vice-chairman, R. W. 
Shaffer of General Dynamics; eastern 
vice-chairman, D. L. Lee of Minne- 
apolis-Honeywell. 
e Aircraft Research and Testing Com- 
mittee: chairman, Dr. Robert S. Ross of 
Goodyear Aircraft Corp.; vice chairman, 
Royal B. Jackman, Northrop Corp. 


Aircraft Exchange 
Closes First Market 


New York—Aircraft Exchange closed 
its first market last week with 37 quota- 
tions involving about 100 aircraft, 
mostly offers to sell. 

Though these early indications were 
of a predominantly buyers’ market in 
used aircraft, Robert I. Helliesen, presi- 
dent, said that the Exchange (AW Dec. 
8, p. 29) hasn’t been organized long 
enough to exploit foreign contacts 
which might include larger numbers 
of buyers. 

Aircraft offered included two Fair- 
child F-27s at the manufacturer's origi- 
nal price, and Douglas DC-6As and 
DC-6Bs, DC-4s and DC-3s or C-47s. 
‘here were no DC-7s in the initial of- 
ferings. 





RAT Canceled 


Washington—Navy last week termi- 


nated the development of the RAT 
(Rocket Assisted Torpedo) because of 
“superier anti-submarine warfare weap- 
ons are now under development.” The 
RAT program, began in 1953 by the 
Bureau of Ordnance, consisted of a 
rocket motor secured to a torpedo. The 
complete unit was fired from a special 
adapter on a five-inch gun. 

The rocket propelled the torpedo to 
the general target area where it separated 
and the torpedo dropped into the water 
by parachute. Various homing evices 
then guided the torpedo to its target. 

The RAT system was managed by 
Librascope Inc.; the primary Navy devel- 
opment agency was the Naval Ordnance 
Test Station at China Lake, Calif. The 
torpedo was developed by the Clevite 
Ordnance Division of the Clevite Corp., 
Cleveland, Ohio; the launcher by the 
Puget Sound Naval Shipyard, Bremerton, 
Wash. 
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RADAR REFLECTOR and feed system of Lincoln Laboratories’ CCM-1 experimental installation at Boston Hill, near North Andover, Mass., 
is shown in place on its 82 ft. high, reinforced concrete tower. Antenna and pedestal weigh about 110,000 Ib. Reflector measures 120 x 30 ft. 


MIT Studies Jam-Proof Defense Radar 


for 
reflectors is 
call for installing the 


By James A. Fusca 


North Andover, Mass.— Program to 
investigate some of the most complex 
problems of defense against manned 
aircraft, air-breathing and ballistic mis- 
siles is under way at Massachusetts In 
stitute of Technology's Lincoln Labora 
tories under Air Force sponsorship. 

I'hese problems include the develop 
ment of techniques to limit the effec 
tiveness of enemy countermeasures, 
highly sensitive radar receivers capable 
of sophisticated analysis of target 
echoes, and studies of interference 
from such natural sources as the Aurora 
Borealis 


Rotatable Antenna 


Che radar being used in this program 
is an installation the CCM-1 
counter-countermeasures) located at 
Boston Hill near here. ‘The system be- 
came operational last November. The 
intenna reflector for this radar measures 
120 ft. in diameter by 30 ft. in height 
which makes it one of the largest rota- 
table radar antennas known to exist 

Primary effort of the program will be 
to explore defensive techniques to pre 
vent jamming or deception of air de 


called 
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fense radars such the AN/FPS-24 
being developed by General Electric and 
the AN/FPS-35 under development at 
Sperry Rand Corp. by active or passive 
enem\ 


as 


countermeasures of non-ballisti: 
wea pons 

I'he Boston Hill 
capable of acting as an adjunct to the 
Millstone Hill radar in studying th 
problems of ballistic missile defense by 
analyzing the effects of reflection, 
fraction and Doppler shift caused by 
the aurora as well as by tracking missiles 
launched from Cape Canaveral, Fla 

The large size of the Boston Hill 
installation is significant be 
cause it is indicative of the approach 
being taken to the threat of enemy 
countermeasures. Antennas the of 
the CCM-1 reflector are being con 
sidered for both the AN/FPS-24 and 
AN FPS-35, although the reflectors for 
these may be more difficult to construct 

Che reflector for the CCM-1 installa 
a singly curved cylindrical sec 
tion, fed by a half-pillbox feed, which 
forms a beam 1.5 deg. in azimuth and 
deg. in elevation 
parabolic 


for 


radar, however, is 


antenna 


SIAC 


; 
mon 1S 
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Doubly curved, 
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parabolically curved rear surface for 
beam shaping. To protect the feed 
against weather, the aperture is covered 
with a silicon glass laminate window. 

Focal length is approximately 30 ft. 
‘The reflector and feed can be rotated 
continuously in either direction at 
speeds up to 60 mph. The antenna 
system is capable of surviving a 130 
mph. wind when covered with ice. 

Combined weight of the antenna 
system and its pedestal is about 110,000 
lb. The antenna is driven by four 
100 hp. motors. Reflector and feed 
system were built by General Bronze 
Corp., the pedestal by Avery and Saul 
Co, and Watertown Arsenal. 

The only rotatable radar reflector of 
comparable size known to be in use 
is the AN/FPS-31 air surveillance ra- 
car on Jughandle Hill, near Bath, 

laine. ‘This system was designed by 
Lincoln Laboratories and operated as 
part of its experimental SAGE sector 
from July, 1955, until early this month 
when the installation was _ transferred 
to the newly organized MITRE Corp. 

Ihe Jughandle Hill reflector meas 
ures 120 ft. in diameter by 18 ft. in 





J83 Canceled 


Washington—Cancellation of approxi- 
mately $56 million in contracts for the 
development of the Fairchild J83 turbo- 
jet engine was announced last week by 
the Air Force. The lightweight J83 had 
a very high thrust-to-weight ratio and 
was intended for use in the Fairchild 
Goose intercontinental diversionary mis- 
sile which also has been canceled (AW 
Dec. 22, p. 27). 

Fairchild will close its $12 
production plant at Deer Park, Long 
Island, N. Y., and lay off about 2,000 
employes as a result of the loss of the 
J83 contract. J. H. Carmichael, Fair- 
child president indicated that none of 
the other Fairchild facilities on Long 


Island will be affected. 


million 











height, with a focal length of 30 ft 
It differs from the Boston Hill antenna 
svstem, however, in that it is a much 
lighter structure mounted on an un 
guyéed openwork steel tower. The r 
flector was manufactured by D. S. 
Kennedy and Co. 


Aircraft Companies 
Form Space Group 


New York—Three Long Island air- 
craft companies have announced that 
they will work together on future space 
programs. 

Grumman Aircraft Engineering 
Corp., Republic Aviation Corp. ind 
Fairchild Engine & Airplane Corp. in- 
tend to combine their appropriate Long 
Island facilities and staffs “whenever 
advisable on new astronautics projects.” 
Joint effort programs will be directed by 
a Space Projects Coordinating Commit 
tee made up of two representatives from 
each of the member firms. In addition, 
there will be an acvisory team of top 
corporate and consulting scientists. 

Each company will prepare its own 
proposals on missile and space projects 
it originates. But when it appears that 
one of these projects can be better 
handled in a combined effort with the 
other companies, the firms will get to- 
gether and collaborate on proposals. 
The first joint effort on space projects, 
in fact, is now under way. 


Van Allen Radiation Belt Intensity Profile 


Intensity profile of radiation surrounding the earth, constructed from data obtained by Army Pioneer III space probe (AW Jan. 5, p. 19), 
shows two “Van Allen” belts of intense radiation centered at altitudes of approximately 2,400 and 10,000 mi. with low radiation buffer 
zone between, centered at approximately 6,000 mi. Outer radiation belt extends from approximately 8,000 to 12,000 mi. in altitude, with 


center at some 10,000 mi. Number of counts per second registered by Pioneer Geiger counters are shown. 


Relatively low-intensity 


“horns” which project outward at higher geomagnetic latitudes may result from atmospheric heating, produced by radiation that 


leaks in along converging magnetic lines of force, which pushes radiation outward. 
per hour, if radiation consists of electrons, or 10 roentgens per hour if protons. 


per hour if radiation consists of electrons, 3 roentgens per hour if protons. 


32 


Peak radiation measured is about 10 roentgens 
Minimum radiation level at 6,000 mi. is 0.3 roentgen 
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FRONTAL cloud formations were photographed over the Atlantic Ocean by a camera carried to an altitude of 86.25 mi. in the nose 
cone of a rocket launched Dec. 5 from the National Aeronautics and Space Administration’s Pilotless Aircraft Research Station, Wallops 
Island, Va. (AW Sept. 22, p. 33). The rocket-camera unit was designed specifically to photograph cloud formations associated y.th 
hurricanes and weather frontal systems from extremely high altitudes over ocean areas where there are no permanent weather stations. 
The film shows frontal cloud formations starting about 200 mi. offshore and extending about 700 mi. farther seaward. Mosaic strip 
covers about 1,000 mi. in length. The film was recovered at sea. 


ONR Designs Weather Research Rocket 


Washington—Low cost weather re 
search rocket designed to provide the 
most complete photographic informa 


tion to date on weather frontal systems 
and storms has been developed and suc- 
cessfully fired by the Office of Naval 
Research. 

Designation of the program is Project 
Hugo 

Photographs of cloud cover over an 
area of about 500,000 sq. mi. along the 
east coast of the U.S. from Maine to 
Florida were taken at from an altitude 
of 86.25 mi. during the first flight of 
a Nike-Cajun rocket which ONR had 
equipped with a modified World War 
II gunsight camera. 


Weather Forecast 

U.S. Weather Bureau and Navy 
scientists believe that such large area 
photographs will allow complete storm 
systems, including hurricanes, to be 
seen instantaneously. This could possi- 
bly provide a means of tieing together 
all of the variables affecting storms and 
weather frontal systems into a single 
theory or method to improve weather 
forecasting. 

At present, long-range forecasting is 
accomplished primarily by using the 
Norwegian weather front theory, but 
the relatively imprecise and incomplete 
measurements taken by many surface 
weather stations and balloons leave 
room for improvement in forecasting 
accuracy. 

Present budget requests for this basic 
research project include funds for eight 
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or 10 more shots during the coming 
year. Weather scientists, however, 
would like to have enough rocket 
equipment to fire a number simulta- 
neously so that a_ three-dimensional 
picture of cloud cover over a particular 
area could be obtained or a very great 
portion of the earth’s surface could be 
viewed at once. 

Photographs similar to those just 
obtained by the Navy were made about 
10 years ago from a Viking rocket, but 
the cost involved made the use of such 
equipment for weather research pro 
hibitive. Present equipment and recov- 
ery techniques were evolved to over- 
come this cost objection. 

Rocket and camera payload that have 
been developed cost less than $15,000 
and a team of only one aircraft and one 
destroyer is needed to 
camera capsule. 

No special equipment is needed to 
stabilize the camera section after it has 
been boosted to altitude and separated 
from the rocket. This feature was a 
major factor in reducing cost. 

The Nike-Cajun solid propellant 
rocket has been used successfully for 
a number of vears and has shown a 
high degree of reliability. It can be 
fired at sea from missile launchers for 
the Convair Terrier now installed 
aboard a number of Navy ships 

The first firing of the ONR rocket 
demonstrated its ability to be used in 
rough weather which will make it valu- 
able for studying storms. The rocket 
was fired when ground winds were 20 


recover the 


to 30 mph. It weather-cocked some 
what, was thrown off course and landed 
some 30 mi. away from the recovery 
ship. A small radio transmitter in the 
buovant camera capsule enabled the 
ship to recover it within two hours 
with the aid of one aircraft, although 
the sea was rough with eight to 10 ft 
waves. Battery life is 30 hr. which 
would allow a long search in very bad 
weather. 


Camera Installation 


Camera used in the rocket was a 
gunsight camera modified to withstand 
accelerations of 100Gs. Plus-X film 
was used with a red filter. A high-grade 
Swiss lens was installed in the camera, 
and its stop was f/2 

The camera package assumes an un 
predicted motion after it is separated 
from the booster. Generally, however, 
it will roll slowly and precess slowly so 
that it will whole horizon 
even though it takes many shots of 
the sun as well. The camera runs for 
220 sec. and allows pictures to be 
made from about 300,000 ft. to 450,000 
ft. and back down to 300,000 ft 

Montages pieced together from this 
movie film normally would allow cloud 
cover in all directions to be recorded 
Two cameras are used in the capsule 
and one will have a 90 deg. prism in 
the future so that they will not dupli- 
cate pictures, provide a wide coverage 
and lessen the chances of erratic cap 
sule motion from keeping the cameras 
pointed at the sky. 


cover the 
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UF-2 Being Produced for West German Navy 


Grumman UF-2 Albatross, first of five in production for the Federal (West) German Navy, 


makes test flight. The amphibians will be used for air-sea rescue and utility operations. 


Chance Vought Joins B-70 Team; 


Prepares for Army Missile Trial 


show the Army were designed and built 
on company funds at a cost of about 


Dallas—Chance Vought Aircraft won 
a place on the North American B-70 
Valkyrie bomber development team 
last week, taking some of the sting out 
of recent cancellations of Regulus II 
missile and F8U-3 jet fighter programs 

I'he company is moving ahead this 
week with its efforts to sell a battlefield 
missile to the Army. 

Chance Vought was chosen by North 
American Aviation to build the hori 
zontal and vertical stabilizer sections 
for the Mach 3 bomber. At the same 
time, Lockheed Aircraft Corp.'s Georgia 
Division was named to design and build 
the B-70 aft fuselage section. Convair’s 
San Diego Division will build the wing 
for the F-108 Mach 3 interceptor. 

At Redstone Arsenal, Chance Vought 
is scheduled to start demonstrating a 
battlefield missile Thursday on an Army 
rocket and guided missile agency range 
Further test firings are scheduled for 
mid-February and mid-March. The 
company is offering the missile to the 
Army under the Project FIRE program. 

Missile is a weapon designed for use 
at battlefield ranges as part of a pro- 
jected family of Army short range mis 
siles. It is about 12 ft. long, and is 
powered by a liquid rocket motor built 
by Rocketdyne Division of North 
American Aviation. 

Fest vehicles which 


Vought will 


half a million dollars. Missiles were 
developed purely as a speculative ven- 
ture in an effort to break into the Army 
market. Convair will demonstrate its 
Lobber missile at Redstone this month 
in a similar company-financed effort. 
Contract for the B-70 work won't 
mean a rehiring program at Chance 
Vought, according to Fred O. Det 
weiler, president, although it will make 


work for several hundred employes, 





Sud Liaison Award 

Paris—Sud Aviation reportedly has won 
a development contract for a combined 
version of its twin 
turboprop liaison aircraft. Budget for 
1959 includes appropriation for about $6 
million dollars for development of the 
SE. 117 Voltigeur (AW June 30, p. 65), 
and SE. 118 Diplomate. Both aircraft 
are powered by two Turbomeca Bastan 
turboprops, developing about 750 eshp. 
each. About 659% of the elements of 
both aircraft are identical; the Voltigeur 
is the military version and the Diplomate 
is an eight to 10 passenger civil liaison 
1ircraft. The Sud Aviation aircraft were 
competing with a Dassault 415 liaison 
1itcraft, also powered by two Bastans. 


military and civil 











mostly engineers and other technical 
personnel, over the coming months. 
Main effect probably will be to miti- 
gate further layoffs in the wake of the 
Regulus II and F8U-3 cancellations, 
rather than to recall dismissed workers. 
The company has laid off more than 
3,500 persons since the December can 
cellations (AW Dec. 29, p. 27). 

Detweiler said the B-70 business in 
volved a “multi-million dollar con 
tract,” but no exact amount or specific 
contract terms were available. Chance 
Vought and North American have not 
completed negotiations. 

Announcing the B-70 contract 
awards, Raymond H. Rice, North 
American president and general man- 
ager of the Los Angeles Division, de 
scribed the advanced metals work neces 
sary in Mach 3 aircraft work and said 
that great strides have been made in 
solving problems. 

“All of this know-how will be madc 
available to the companies working 
with us on these new projects under 
the weapon system manager concept,” 
he said. 

Chance Vought also has made some 
management changes in the wake of 
the Navy’s missile and fighter cancella 
tions. Raymond C. Blaylock was named 
vice president and general manager of 
the company, putting him in charg 
of operations here, and Gifford K 
Johnson has become vice president in 
charge of business planning and presi 
dent of Genesys Corp., Chance 
Vought’s Los Angeles electronic sub- 
sidiary. Blaylock was vice president 
engineering and Johnson vice 
president-production. 

Detweiler remains president 
chief executive officer. Blaylock 
run the Dallas operation, leaving Det 
weiler free for broader corporate mat 
ters. The move also injects an engi 
neering cmphasis into the entirc 
Chance Vought operation here, sinc 
Blaylock’s background lies in that area 

Johnson’s appointment strengthens 
the company’s effort to diversify. He 
will not only be looking for new busi 
ness, but for new types of business for 
Chance Vought to move into 


was 


and 
will 


Aveo, Bendix Sales, 
" . 
Earnings Decline 
New York—Declines in 
earnings were reported last weck br 
Bendix Aviation Corp. and the Avco 
Mfg. Co., both major contractors in 
aviation and missile systems. 
e Bendix reported a drop in earnings 
from $27,499,034 in 1957 to $21, 
171,902 in 1958 or from $5.44 to $4.18 
a share. Sales declined from $706,- 
984,631 in 1957 to $619,138,095. 
e Avco from $12,833,- 


sales and 


earnings fell 
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BOP-JET ELECTRA , 


Two rugged EEMG () rotary actuators 


power the unique cargo handling equipment 
on the Lockheed Electra 





Thirty-five soon to be delivered jet-powered Electra Flagships for American Airlines will be equipped 
with new and unusual, highly efficient cargo and baggage handling equipment that will enable ground 
crews to completely unload or re-load the aircraft in 4 minutes! On time departures for this brilliant 
new airliner of the jet age will therefore be routine. Both the Sancor*-produced portable cargo hoist 
and the Lockheed-designed internal cargo conveyor system are powered by EEMCO rotary actuators 


for maximum reliability. 


EEMCO rotary actuator Type 

D-1033, powered by an integral 

200 volt, 400 cycle, 3 phase AC 

motor of .69 HP. will lift and lower 

pre-loaded fibreglass cargo bins 

weighing 475 Ibs., 5 to 6 feet 

into or out of the cargo compartment at a speed of 24 feet per minute 
on the Sancor hoist. This corresponds to 1450 in. Ibs. torque on the 
actuator at 24 rpm. Integral limit switches, combined with a motor 
brake, accurately determine the travel. The actuator may be manually 
operated without overdriving the motor brake, and an automatic brake is 
provided to prevent the load overhauling the manual drive. Actuator will 
withstand 6500 in. Ibs. static load torque. 


EEMCO rotary actuator Type D-1049 
operates the Lockheed-designed 
conveyor system in the belly cargo 
compartments of American Airlines’ 
Electra Flagships. Operated either 
electrically or manually, the actua- 
tor will move the loaded cargo bins 
forward or aft or hold them in any 
desired place to speed up loading and unloading of cargo and baggage at 
terminals en route. This actuator consists of an intermittent duty 200 volt, 
400 cycle, 3 phase AC motor with integral gear box designed for normal 
operating load of 810 in. ibs. torque at 16 rpm, 1.4 amps. Maximum static 
load without permanent deformation is 5100 in. ibs. The actuator is elec- 
trically reversible and includes an AC operated brake, thermal overload 
protection, manual drivé input shaft and reverse torque lock mechanisms. 


Reliability of operation was a prime factor in the specification of these actuators 
by SANCOR and LOCKHEED. EEMCO products were specified because EEMCO is a 
specialist in the design and production of such precision-built actators and motors. 
For 17 years prime contractors in the civil and military aircraft and missile industry, 
as well as their subcontractors, have relied on the experience of EEMCO in this spe- 


cialized field. Your inquiry is invited. 


*Sancor Corporation, a subsidiary of The Siegier Corporation 


ELECTRICAL ENGINEERING & MANUFACTURING CORP. 
4612 West Jefferson Boulevard, Los Angeles 16, Coliforhia—Telephone REpublic 3-0151 


DESIGNERS AND PRODUCERS OF HIGH PRECISION MOTORS, ACTUATORS, AND RELATED EQUIPMENT... EXCLUSIVELY! 


@-5e-1 





There’s excitement in the air as America approaches the 
jet age of travel. Anticipation runs high as air travelers 
look forward to new concepts of flight. Lockheed’s Electra 


prop-jet, for example, will slash time schedules with its 
smooth, dependable, vibrationless flight. The Electra’s 


HARDMAN 


HAROMAN TOOL & ENGINEERING CO. + 1845 S. BUNDY DRIVE 











wider cabin means more passenger comfort. Hardman has 
worked with Lockheed to give you this comfort. Spacious 
Hardman lounge divans will provide gracious elegance. The 
Electra seats being produced for Hardman airline clients 
offer “magic carpet” passenger luxury in the new air age. 


CHOICE OF M RLD AIRLINES 


* LOS ANGELES 25, CALIFORNIA 





000 or $1.38 a share in 1957 to $11,- 
597,000 or $1.24 a share last year. 
Sales declined to $282,930,000 last 
vear from $314,883,000 in 1957. The 
company discontinued various com- 
mercial lines last year to concentrate 
on military business. 

Bendix divided its business for the 
vear as 73% military and 27% commer- 
cial and of the total 40% was in elec- 
tronics. Sales in the missile and satellite 
field were $78,800,000 or 13% of the 
total. Missile backlog was $107 million, 
or 23% of the corporation’s total back 
log of $465 million. 

Aveo last week joined the ranks of 
iviation companies entering the public 
market to borrow funds. It filed with 
the Securities and Exchange Commis- 
sion a $15 million convertible deben- 
ture offering in part to repay bank loans 
ind to finance the company’s research 
center at Wilmington, Mass. 


AFOSR Transfers 
Advanced Study Office 


Washington—The Directorate of Ad- 
vanced Studies of the Air Force Office 
of Scientific Research, Pasadena, Calif., 
will be moved to AFOSR headquarters 
here by the end of March. Liaison be- 
tween AFOSR and its West Coast 
contractors will continue to be pro- 
vided by Air Research and Develop- 
ment Command's regional office in Los 
Angeles headed bv Col. Paul F. Nay 

Dr. Morton Alperin, director of 
\FOSR’s Directorate of Advanced 
Studies, is terminating his association 
with the activity this month and will 
establish an independent consulting 
practice on the West Coast offering 
advisory services in the field of space 
technology and related sciences. 

Dr. Alperin has been associated with 
the Air Force for 15 vears in various 
scientific capacities. He has been af- 
filiated with the Directorate of Ad 
vanced Studies since its inception in 
1951, when it was known as the West- 
ern Division of AFOSR. Under his di 
rection, the Directorate of Advanced 
Studies pioneered in the U. S. program 
in the space technology field, initiating 
and supporting space research with in 
dustry and universities in such cate 
gories as actual and simulated space en- 
vironment, mechanics of orbits, detec- 
tion, chemical, free-radical and electri- 
cal propulsion. 


News Digest 





Record sales of $86,160,000 and 
earnings of $4,755,000 after taxes are 
reported by Cessna Aircraft Co., 
Wichita, Kans., for fiscal year ended 
Sept. 30. Sales in Fiscal 1957 totaled 
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Fiat G.91 Production Assured 


Turin, Italy—Year end status of orders booked for the Fiat G.91 lightweight 
strike fighter shows a total of 180 airframes cither built or on order plus 87 more 
in various stages of negotiation. In addition, license rights are being worked out 
for production of 150 in Germany. 

The revenue-producing total of 330 airframes assures the Italian firm continuing 
G.91 production for months to come. Developments of the airplane now in design 
and test stages give Fiat engineers the feeling they finally have a long term project 
under way. 

One possible major effect on future orders could be choice of a VTOL strike 
fighter as second generation for NATO, bypassing the French Breguet Taon develop- 
ment once assured of that place in an attempt to sweeten the bitter pill of losing 
the NATO first generation order to Fiat. 

The British talk as if they had a VTOL order in the bag, but, as Fiat learned 
the hard way, there is many a slip between winning a competition and getting 
the orders. 

First order for the Fiat fighter was placed by NATO after the plane had been 
selected as winner of the 1955 paper competition. Three prototype and 27 »re- 
production planes were ordered to standard fighter configuration. \ 

There followed a long time lapse while political footwork went on bejind 
NATO scenes. Finally, the Italian government placed an order for 25 figiyters 
and 25 two-seater trainer versions. But the French, who had originally gone jong 
with the idea of ordering the winner of the NATO strike fighter compet:yion, 


(AW Dec. 29, p. 26). 





dragged their feet when the winner turned out not to be of French design. §& 

Third order for the G.91 came in a German announcement of future equiyfinent 
for the fledgling Luftwaffe (AW Nov. 10, p. 33). German order was for ‘yp 
frames from Fiat production lines and built under license in Germany. (Most 
recently, the United States has financed purchase of 50 more production f-hters 
expected to be turned over to Turkish and Greek air forces in units of 2% each 


Follow-on order is expected soon from the Italian government for adyational 
25 fighters. Negotiations are proceeding with Austrians now, with the |‘ispect 
of the purchase of 12 fighters and two trainers. In addition, U.S. Army in -furope 
is reported considering purchase of some reconnaisance versions of the G.9 

Fiat salesmen have been active in Belgium and The Netherlands where jighter 
and fighter bomber replacements are badly needed for some of the casjofi and 
obsolescing U.S. and British equipment now operating. Company has also “not 
given up hope” of selling 48 units to the French, as originally planned. 


‘ 


air- 








$70,049,000 and earnings after taxes 
$3,866,000. Increases of 17% in busi- 
uess plane volume, 29% in military 
business and 22% in industrial prod- 
ucts over Fiscal 1957 were responsible 
for Cessna gains. Business plane sales 
by company in Fiscal 1958 totaled 
2,725 units valued at $38,230,563, 
highest in company’s history. Company 
expects Fiscal 1959 business to at least 
equal year past despite expected declines 
in military volumes. 


British government has ordered a 
military version of the Armstrong Whit- 
worth AW 650 Argosy for the Royal 
Air Force Transport Command. The 
aircraft (AW Jan. 5 p. 29) is awaiting 
favorable weather conditions for its first 
flight. RAF order quantity was not dis- 
closed. 


Navy has successfully flight-tested its 
first missile using a prepackaged liquid 
rocket engine. The test took place at 
Naval Missile Test Center, Point 
Mugu, Calif., and involved the small, 
bipropellant Guardian engine devel- 
oped for the Navy by Reaction Motors 


Division of Thiokol Chemical Corp 
The flight vehicle was the Sparrow II! 
air-to-air missile. 


Saunders-Roe Ltd. is going into pro 
duction with its Mark I] P. $31 heli 
copter (A\’ Sept. 8, p. 59). The P 
531, of which there are presently two 
prototype models, is a five-seater pow 
ered with a 425 hp. Blackburn Turmo 
free turbine engine. It made its first 
public appearance at the Farnborough 
Air Show last vear 


Bristol Aero-Engines, Ltd., and Arm 
strong Siddeley Motors, collaborators in 
Bristol-Siddeley Engines, Ltd., will 
merge into a single company. 


Fourth production Douglas DC-8 jet 
transport has rolled off Long Beach, 
Calif., line to enter flight test programs 
with three predecessors. Certification 
program will begin this month. 


U.S. Army has awarded a $54 million 
contract to the Martin Co. for research 
and development on Pershing ballistic 
missile weapon system at Orlando, Fla 
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Industry May Accept Fourth Crewman 


Eastern shutdown ends with assent on third pilot 
plus engineer; American settlement seems ‘remote.’ 


By Glenn Garrison 


New York—Industry acceptance of a 
fourth crewman as the way out of the 
jet cockpit controversy seemed likely 
last week in the wake of Eastern Air 
L:nes’ agreement to carry a third =e 
qualified crewman in addition to a flight 
engineer. 

Eastern’s 38-day shutdown ended New 
Year's night after the carrier signed a 
new contract with striking flight engi- 
neers which does not require that they 
train as pilots, and also signed a memo- 
randum of agreement with Air Line 
Pilots Assn. to carry the third pilot. 
American Airlines, still grounded late 
last week by a pilot’s strike, has offered 
a similar fourth man solution. 


American Settlement ‘Remote’ 


Settlement of the American strike 
“appears remote,” the airline’s president 
C. R. Smith reported last Wednesday in 
4 letter to his employes. He said ALPA 
apparently had no intention of accept- 
ing any reasonable terms and refused to 
follow the agenda of negotiations. Main 
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stumbling block reportedly concerned 
working time and off-duty time and al- 
lowances. 

Flight Engineers International Assn. 
calls its new contract with Eastern the 
second best in the industry from a wage 
standpoint, with National Airlines run- 
ning frst. A ~~ seniority Douglas DC-8 
engineer on Eastern will get $1,377 
monthly and other increased benefits, 
an agency shop, dues checkoff and— 
relevant to the bitter crew dispute—as- 
surance in a scope clause that FEIA 
senior engineers will be carried on all 
aircraft requiring more than two crew- 
men and that they will be used as flight 
cngineers. 

Flight Engineers International Assn. 
agreement runs until April 1, 1960, as 
does the Eastern-ALPA agreement. By 
that time Eastern’s DC-8 operations will 
have begun, and should the crew issue 
arise again, Railway Labor Act pro- 
cedures would undoubtedly assure that 
the status quo lasted at least through 
1960. 

But apparently Eastern, like Ameri- 
can, has decided to accept the fourth 
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Boeing 707 Idled With American Fleet 
Idled fleet of strike-bound American Airlines includes Boeing 707-120 seen in background 
above. Also shown in new $12 million American hangar at New York International Airport 
are six of the carrier’s Douglas DC-7s and one DC-6. 


crewman solution at least for the time 
being. Once in the cockpit, it seems he 
would be difficult to dislodge. 

Eastern said that the agreements 
were subject to any new federal regu- 
lations which might be issued in the 
meantime, but this is at present un- 
likely. Federal Aviation Agency told 
Aviation WEkrx it is satisfied with pres- 
ent safety regulations covering airline 
crews. These regulations do not call 
for more than two pilot-trained crew 
men. If any carrier feels present rules 
are threatening jet operational safety, 
an FAA spokesman said, such carrier 
must request a review of the regulation 
and the agency will act accordingly. So 
far, no such request has been submitted 
by an airline. FAA said it had no inten- 
tion of reviewing a rule to “resolve a 
labor dispute.” 

Eastern also said that “an entirely 
new concept of crew complement and 
qualifications may well be required” 
when actual jet operations by the first 
two carriers are appraised. Pan Ameri 
can World Airways has been operating 
its Boeing 707-120s since last October, 
and American had hoped to begin 
707-120 service late this month. 


Crew Future Uncertain 

American, too—though not officialls 
talking about the fourth crewman pro- 
posal—has suggested that operational 
experience may change its views on 
crew needs. Last July, American presi- 
dent Smith said “The facts of the situ 
ation are that there is a need for the 
services of a flight engineer, and there 
is no need for the services of a third 
pilot. There are two qualified pilots 
on each of the airline planes, and that 
number has been found to be sufficient 
by the Civil Aeronautics Board.”’ 

Smith noted at the time that requir 
ing flight engineers to be pilots would 
decrease job opportunities for non-pilot 
engineers and increase pilot jobs. 

One industry source estimated that 
it would cost a major airline about $2.5 
million annually to carry an additional 
pilot. Figure was based on a $5,000 
yearly salary plus fringe benefits, assum- 
ing four crews per jet aircraft, and a 
total of 120 jets in the fleet. 

Eastern advised ALPA that the com 
pany would afford the third pilot the 
opportunity to train as a flight engi 
neer in order to provide relief for the 
engineer in flight. The engineer’s un- 
ion, however, could—and undoubtedl\ 
would—refuse to accept such relief. 

The ALPA-Eastern agreement pro 
vides for appointment, within 30 days 
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of the signing, of a committee to deter- 
mine the specific allocation and duties 
of the third pilots. The committee will 
comprise two Eastern representatives 
and two ALPA members. 

It is to complete its assignment not 
later than 60 days prior to the intro- 
duction of the jets. 

Eastern expected to be back in 100% 
operation today and to inaugurate 
Lockheed Electra service today. Air- 
line was scheduled to have received 
12 of the turboprops by the inaugural 
date. Original plans called for intro- 
duction of Electra service Dec. 1, and 
December timetables were set up ac- 
cordingly. The timetables had not 
been distributed at the time of the 
strike, and after service was resumed 
Jan. 2, had to be rushed to stations 
over the system. 

The strike break came suddenly, 
with the engineer-Eastern agreement 
finally signed at 11 p.m. New Year's 
eve. Reports then went out that 
Eastern was flying again, but actually 
there was still a mediation session New 
Year's day to be gone through with 
the pilots. This ended about 9 p.m. 
Jan. 1, and meantime a hold had been 
sent out to reservations personnel until 
the agreement was reached. First flights 
next morning out of New York ran 
practically empty but loads began 


Airline Mutual Aid Proposal 


By Robert H. Cook 


Washington—Member airlines of the 
controversial mutual aid pact and op- 
posing unions last week filed final briefs 
with the Civil Aeronautics Board prior 
to oral arguments this week before 
the full five-member Board. The Board 
is expected to settle the legality of pay- 
ments of excess revenues realized by 
non-striking airlines to  strikebound 
members of the agreement. 

Regarded as a showdown between 
airline management and _ organized 
labor, the pact was signed by American, 
Eastern, Capital, Trans World, Pan 
American and United Air Lines as a de- 
fensive measure against strikes which 
have cost four of the six members an 
estimated $62 million in lost operating 
revenues since October. The agreement 
brought immediate repercussions from 
the International Assn. of Machinists, 
the Air Line Pilots Assn., Flight Engi- 
neers International Assn. and the 
Brotherhood of Railway and Steamship 
Clerks. 

Union spokesmen view the mutual 
aid pact as a strikebreaking weapon and 
have threatened industry-wide strikes 
if not disapproved by the CAB (AW 
Nov. 10, p. 40). 

Indicative of the far-reaching impor- 
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building up that afternoon. Eastern es- 
timated it lost $28,842,579 in antici- 
pated operating revenues during the 
strike period Nov. 24-Dec. 30. This 
does not allow for payments from non- 
struck carriers under the six-airline strike 
compact (see below). 

American puts its strike losses, in 
terms of malevdl salaries, at $295,000 
daily for the 18,500 non-striking em- 
ployes who had been furloughed by 
last mid-week. Another 1,000 people 
were due to be furloughed over the 
weekend, most of whom were retained 
to handle year-end tax accounting. Air- 
line retained all its employes until Jan. 
4. The strike began Dec. 19. 

American has received a second Boe- 
ing 707-120, but it, along with three 
new Electras and 195 piston aircraft, 
were sitting idle last week dispersed 
among 24 cities across the country. 

Pan American, with actual revenue 
jet operating experience since Oct. 26, 
continues to fly its transatlantic runs 
with supervisory pilots pending negoti- 
ations with ALPA. 

The airline and the union expect to 
resume mediation sessions shortly after 
a holiday break. 

PanAm says that on the basis of its 
operation so far it sees no reason to 
change its views on what jet crew 
complements should be. On the At- 


tance of the issue and CAB’s desire 
to relieve the current high tension be- 
tween the airlines and unions, was the 
Board's alacrity in calling for briefs and 
an oral argument before its members 
as the expected sole basis for a final 
CAB decision instead of the usual for- 
mal hearing procedures which take 
several months. 


What Board Must Decide 


In arriving at a decision the Board 
must make the following determina- 
tions: 
© Does the agreement violate any ap- 
plicable provisions of the Railway Labor 
Act? 

e Will the agreement improve or im- 
pair labor-management relations in the 
industry? 

e Will the agreement cause a restraint 
of trade against non-pact members? 

e What effect will the pact have upon 
the administration of the mail pay pro- 
gram? 

© What effect will the agreement have 
on government participation in labor- 
management disputes? 

The pact has been in effect since 
Oct. 20. An estimated $3.5 million 
in mutual aid payments have been made 
to strike-bound members. While the 
sums exchanged have been negligible 


lantic run, the 707-120s carry two duty 
pilots and a pilot-qualified navigator 
in addition to a mechanic-qualified 
flight engineer. 

On shorter hauls not requiring a 
navigator, PanAm sees two pilots as all 
that are needed. 

Bitterness between some Eastern 
pilots and flight engineers led to sev- 
eral incidents as the airline resumed 
schedules. One captain reportedly let 
his engineer know that he was unwel- 
come on a flight and would be per 
mitted few duties. The engineer 
walked off the plane until matters were 
straightened out. 

Some of the bitterness arose from 
engineers’ acceptance of help from 
teamster boss James Hoffa, who under- 
wrote a $200,000 loan to the engineers 
from a Washington bank. Two pay 
ments on this loan had been made by 
last week. 

Unless a break appears in the Ameri 
can strike, plans to inaugurate jet and 
turboprop service this month will be 
forestalled. The airline had scheduled 
New York-Chicago Electra service Jan. 
23 and New York-Los Angeles 707-120 
service two days later. The shutdown 
also played havoc with American's ex 
pansive promotional plans, causing can 
cellation of promotion tours with each 
aircraft during January. 


Goes to CAB 


in comparison to the lost revenues suf 
fered by the carriers, the payments have 
helped. Capital Airlines, for example, 
received $2,247,972 from other pact 
signers. The carrier had a projected 
$1.5 million operating profit for Octo 
ber and November, but the Oct. 11- 
Nov. 22 strike by the International 
Assn. of Machinists resulted in an actual 
operating loss of $2 million for the 
two-month period. Mutual aid dropped 
the company’s net loss of $2.6 million 
to an estimated $398,028, although the 
true net loss is nearly $500,000, reflect 
ing payments made by Capital to TWA 
and Eastern. 

In a supplemental filing with the 
Board, Capital pointed out that, while 
the funds helped alleviate its “critical” 
financial position, the company expects 
te suffer substantial long-term losses re 
sulting from permanent traffic diversion 
to competing carriers and other costs 


Hard Core of Dispute 


Hard core of dispute between pact 
members and opposing unions centers 
around the proper interpretation of 
recommendations made by presidential 
emergency fact finding boards as a last 
measure to avert strikes under the 
Railway Labor Act. 

Pact members have conditioned en- 
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New Mallory-Sharon 1100° Titanium Alloy 





Now, after 24% years of intensive research, Mallory-Sharon 
has developed a new titanium alloy with elevated temperature 
Cosmnanseon ay om vig was -ioteantin sg ae properties far surpassing those of any existing titanium alloys. 
At a temperature of 1000 degrees F., a level of increasing 
"Ser 9 on ee importance in the aircraft industry, MST 881 has more than 
a twice the creep strength of any existing commercial titanium 
alloy. Even at 1100 degrees F., MST 881 will have only about 
0.5% deformation at a stress of 25,000 psi. 

What this means in terms of jet engine construction, for 
example, is illustrated above. The weight-saving advantages 
of titanium can now be obtained in additional stages of hot 
Mach 3 engines through use of MST 881. 


Note high stress/density ratio of MST 881 at Write today for technical data sheet on MST 881. 
1000° F., compared to MST 821 alloy, 304 and 


A 286 stainless steels. 
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actment of the aid agreement to cases 
where union demands may “exceed or 
conflict with presidential emergency 
board recommendations or where strikes 
are in violation of the Railway Labor 
Act. While the joint brief filed by the 
six airlines specifically points out that 
such recommendations are not com- 
pulsory under law, it further observes 
that Congress had intended the findings 
to be a “persuasive” measure command- 
ing “respect” in collective bargaining. 
They also charge that unions have used 
emergency board recommendations as 
a “point of departure” for bargaining. 

On the other hand, unions remain 
adamant in their stand that pact mem- 
bers are attempting to make such 
findings compulsory and binding on all 
employes and say that the agreement, 
by the nature of its wording, is predi- 
cated on the assumption that labor 
demands will be “extreme and unreason- 
able.” 

Attorneys for the International Assn. 
of Machinists charge that any such 
reasoning is a “fallacy” in light of labor- 
management disputes with the six pact 
airlines between 1946 and 1957 when 
union members accepted presidential 
emergency board recommendations in 
18 instances as against 32 arbitration 
decisions. 

Formation of the pact plan, the 
carriers Say, Was necessary to correct 
the “imbalance” of power at the bar- 
gaining table since unions have become 


so powerful and unified in their de- 
mands that individually airlines have 
been losing the economic capacity to 
deal with labor on any terms approach- 
ing equality. 

Airline attorneys called attention to 
the varietv of mutual assistance arrange- 


ments between unions in the airline 
industry in answer to labor attempts to 
brand the six member pact as illegal. 
Listing 52 instances of such inter- and 
intra-union aid, including the recent 
offer of a $200,000 loan from the 
International Brotherhood of Teamsters 
to the Flight Engineers International 
Assn. during the Eastern strike, they 
also pointed to the ability of airline 
unions to exert powerful economic 
pressure through the merged AFL-CIO 
which covers the majority of airline 
workers. 

Pact signers fire firm in the belief 
that their agreement will deter the 
possibility of strikes instead of foment- 
ing industry-wide disputes as suggested 
by opposing umions. 

The carriers also cited an IAM publi- 
cation in its answer to a reader who 
feared that the union’s $2 million strike 
defense fund might mean more strikes. 

Quoting from “The Machinist,” the 
joint airline brief said the magazine 
reported: “On the contrary, the execu- 
tive counsel believes that the defense 
fund will mean fewer strikes because 
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Aeroflot Starts Helicopter Service 
Aeroflot, Soviet state-owned airline, has inaugurated its first regular intercity passenger 
helicopter service between Simferopol and Yalta in the Crimea, using Mil Mi-4P aircraft. 
Helicopter is 10-place, single rotor craft and can make the run in 25 min. 


management knows now that IAM 
proposals at the bargaining table are 
backed by $2 million. Convincing 
management that we are able to finance 
a strike will result in management tak- 
ing our proposals more seriously.” 

Since the pact plan deals only with 
the two points of either “excess” de- 
mands beyond emergency board findings 
or unlawful strikes, airline attorneys 
contend that it is not in violation, but 
rather supports, the purpose of the 
Railway Labor Act. IAM had objected 
that the agreement did constitute a 
violation since American, Pan American 
and United were not involved in labor 
disputes with the union at the time the 
carriers joined the pact. 

On the question of possible further 
government participation in labor-man- 
agement disputes if the CAB approves 
the agreement, the unions emphasized 
the possibility of industry-wide strikes 
which they sav might result in govern- 
ment seizure of airline operations as it 
has with railroads in the past. 

CAB, however, has often voiced its 
intention to adhere to a “hands off” 
policy in any matter it considers a 
labor-management dispute, and airline 
attorneys contend that- while the agree- 
ment would give the intended effect of 
government participation in such dis 
putes by inducing greater respect to 
emergency board recommendations, 
both the administration of the pact and 
the conditions of payments would in- 
volve only the carriers themselves. They 
also said they regarded union arguments 
of industry-wide strikes as a “threat” 
and a “flagrant effort” to coerce a gov- 
crnment agency. 

Jnion arguments that the agreemcnt 
is a restraint of trade against non-pact 
members were discounted by the airline 
filing which pointed out that the carriers 


were free to join or not. “If they re 
main outside the agreement, they do so 
solely by their own act and decision 
on the basis of a calculation that they 
will make more money by not joining 
than by joining,” the brief said. 


Hughes-TWA Pact 
Approved by CAB 

Washington—Civil Acronautics Board 
last week modified its order restraining 
business transactions between Hughes 
Tool Co. and Trans World Airlines to 
permit a four-part lease and sales trans 
action for aircraft and spare parts be 
tween the two companies 

Modification of CAB’s original order 
issued in 1944 will permit TWA to 
sublease five Lockheed L-1049H Con- 
stellations from Hughes and later sell 
to Hughes four L-1049Hs which the 
airline has contracted to purchase from 
Lockheed. 

In addition, the airline will be al 
lowed to purchase at cost $1,155,143 
worth of spare parts for L-1649A air 
craft from Hughes, with Hughes also 
guaranteeing an undisclosed TWA ob 
ligation under a bank loan and condi 
tional sales contracts 

r'WA told the Board that, while it 
believed Hughes actions as a guarantor 
were not restricted by the 1944 order, 
the carrier wanted CAB to clarify the 
order 

TWA told the Board that 
covering the sale and lease of aircraft 
and spare parts involve only the pay 
ment of rent to Hughes on leased 
planes and reimbursement to cover the 
actual cost of spare parts. Guarantees 
to be supplied by Hughes will not in 
volve any cost on the part of TWA 
the carrier said. 
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Boosted into space by the fiery thrust of three 
huge rocket engines, the seven-story Atlas inter- 
continental ballistic missile roars upward from 
its Cape Canaveral launching pad. Quickly it 
sheds the frost encrusting the liquid oxygen 
tank and races to its predetermined destination 
in the far reaches of the globe. In its size and 
range and capability, the Air Force Atlas is a 


commentary, for all the world to heed, of the ne- 
cessity to maintain the peace. RCA’s Missile and 
Surface Radar Department has been privileged 
to design and develop ground check-out, launch 
control and cabling equipment as a major sub- 
contractor to Convair (Astronautics) Division 
of General Dynamics Corporation, the Atlas 
prime weapons systems contractor. 
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Cuban Service Restored After Revolution 


By L. L. Doty 


Washington—Airline service to Ha- 
vana, brought to a virtual standstill by 
the collapse of the Batista regime, was 
restored last week with the end of a 
strike that paralyzed Cuban industry 
and communications for five days. 

Only Cubana Airlines operated flights 
to and from Havana's international air- 
port over the five-day period during 
which followers of rebel leader Fidel 
Castro moved cross-country from 
easternmost Oriente Province to occupy 
the Cuban capital. All other carriers 
serving Havana ou a scheduled basis 
promptly suspended operations on Jan. 
| following the abdication of President 
Fulgencio Batista and his supporters. 

First attempts by Pan American 
World Airways to resume service Mon- 
day, following authorization by the 
provisional Urrutia government to start 
flights, were abruptly frustrated by a 
closing of the airport due to “technical 
difficulties.” First flights were com- 


pleted without incident, but the carrier 
cancelled the balance of its trips pend- 
ing clarification of the situation. 

No explanation as to the source of 
the “technical difficulties” was given 
the carrier by the new airport manage- 
ment. However, by Tuesday, National 


Airlines, Delta Air Lines and PanAm 
had restored scheduled operations. 

Cubana Airlines cancelled all its 
scheduled service during the revolt but 
conducted daily charter service between 
the U.S. and Cuba with a Lockheed 
Constellation 1049G. The carrier's 
fleet consists of three 1049Gs, one 
Lockheed L-049, two Viscounts and 
one new Bristol Britannia. 

The first flight was operated from 
Havana to Idlewild on Jan. 1 after the 
pilot, Miguel Rual Cabeza, was report- 
edly forced into the cockpit at gun- 
point by two civilians. Although he 
had originally decided against running 
the risk of a takeoff from the be- 
leaguered airport, Cabeza completed 
the flight with 92 passengers aboard. 

The carrier operated one flight a 
day for the next four days under char- 
ter to exiled Castro supporters in New 
York. Through arrangement with the 
American Embassy in Havana, the car- 
rier flew U.S. evacuees from Havana 
to New York on the deadhead return 
flights. Most U.S. citizens seeking 
evacuation were transported by steam- 
ship to Miami or Key West. 

Cubana also flew Castro supporters 
from Mexico City to Cuba on one 
flight with its new Bristol Britannia 
turboprop transport. One of the car- 
rier’s Vickers Viscounts was held in 
readiness to pick up Fidel Castro at 
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his temporary headquarters in Santiago. 

Castro, however, elected to drive 
across the island at a slow pace, making 
speeches and mopping-up dichard re- 
sistance groups en route so that the Vis- 
counts were not put into service. 

Delta Air Lines suspended Havana 
operations Dec. 31 and resumed nor- 
mal schedules on Jan. 6. However, 
Delta maintained its Caribbean sched- 
ules without interruption by bypassing 
the Havana stop on all its flights. 

A Delta official told Aviation Weex 
that it is being required to train an 
entirely new crew of cargo and baggage 
handlers at its Havana station because 
the original crew, all Batista supporters, 
were forced to evacuate Havana. The 
company is now hiring Castro men to 
handle ground operations. 

Delta, National, Braniff and Pan 
American reported no damage to prop- 
erty either at the airport or in the 
downtown sales offices. The airport 
itself was reported to be undamaged. 

However, downtown ticket offices of 
Iberia Air Lines of Spain, KLM, Linea 
Aeropostal Venezolana and Aerolineas 
Argentinas were reported to have been 
sacked by street mobs during the early 
stages of the rebellion. Windows were 
broken, tickets burned, papers de- 
stroyed and office furniture and equip- 
ment were left in shambles. 

Iberia cancelled all its flights in and 
out of Havana and had not restored 
service by late last week. Normally, the 
carrier experiences an approximate 80% 
load factor on its service between 
Madrid and the Caribbean area. How- 
ever, the gradual buildup of revolu- 
tionary activities in Cuba has seriously 
undermined its volume on the route. 

Braniff Airways resumed its twice 
weekly DC-6B service to Havana Wed- 
nesday on its Dallas-Houston-South 
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American route. The airline’s Miami 
service to Bogota, Rio de Janeiro and 
Buenos Aires operates nonstop to Pan- 
ama City en route to South America. 

Clouded in mystery is the fate of 
the Cuban airline, Aerovias “OQ,” which 
operates DC-4s and C-46s from Havana 
to Key West, Palm Beach, and Gerona 
and Veracruz, Mexico. The company’s 
president and general manager, Manuel 
Quevado, is reported to be a staunch 
Batista supporter and probably was 
forced to flee the country with others 
loyal to the ex-president. Observers 
close to the aviation industry in Cuba 
feel the airline’s equipment will be con- 
fiscated by the Urrutia government. 

Loss of revenues to the scheduled 
airlines operating into Havana has been 
substantial. However, most U.S. car- 
riers are confident that tourist traffic 
will rebuild quickly once the political 
situation has json fully stabilized. 

In some instances, trafic throughout 
the entire Caribbean area was affected 
by the Cuban revolt. In addition to 
the marked dip in Iberia’s traffic, Delta 
reports an estimated 50% decline in 
the number of passengers it normall, 
carries on its route to Caracas. Load 
factors are at an estimated low of 45% 

Tourism is ranked second to sugar 
as Cuba’s largest industry. Recently, 
it was reported that an estimated $100 
million would be invested in Cuban 
hotels by American businessmen dur 
ing the next five years. 

Most carriers report that traffic was 
“fairly” good until the New Year's Day 
rebellion. Thev admit, however, that 
a large part of this traffic consisted of 
business and government travel and 
that the threat of an open revolt had 
forced a majority of potential American 
tourists “to shy away from Havana and 
to seek recreation elsewhere.” 


Se i We Be, 


Second Convair 880 Starts Static Tests 


Second Convair 880 jet transport has been equipped with tension pads for start of nine 
month structural test program at San Diego, Calif. Aircraft also is fitted with metal fuselage 
straps; simulated flight loads will be applied by attaching whiffietrees to pads and straps to 
flex wings and fuselage. Seven more 880s now are in major assembly. 
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Orenda Engines Limited 
salutes the 50th Anniversary 
of powered flight in Canada 


ORENDA ENGINES LIMITED, MALTON, CANADA + MEMBER: A. V. ROE CANADA LIMITED & THE HAWKER SIDDELEY GROUP 











Probe of International Operations Planned 


By Katherine Johnsen 


Washington—The House Commerce 
Committee plans a comprehensive in- 
vestigation of international airline 
transportation during the new session 
of Congress which opened last week. 

A report by the committee’s Legisla- 
tive Oversight Subcommittee specified 
these aspects for study: international 
rates and routes, including route nego- 
tiations; comparative safety of U.S. and 
foreign air carriers; the keeping of 
statistics by international organizations 
and their adequacy for ratemaking, 
safety and other regulatory purposes; 
reasons for the declining percentage of 
participation by U.S. carriers in inter- 
national air traffic. 

The subcommittee headed by Rep. 
Oren Harris (D.-Ark.), who is also 
chairman of the full Commerce Com 
mittee, also proposed: 

e That the President be banned by law 
from selecting the carrier to operate 
in international route. The President 
could, within 90 days, veto a decision 
by the Civil Aeronautics Board only 
for “overriding reasons of foreign 
policy or national security.” The Board 
would then reopen the proceeding. 

The White House threatened to veto 
similar legislation passed by the Senate 
several years ago.) 

That CAB have the same authority to 
regulate property and passengers in 
foreign transportation that it has in the 
domestic field. 

e That CAB use its present authority 
to audit the records and use its sub- 
poena powers, if necessary, to obtain 
“all information possible” on the man 
igement and operations of U.S. interna 
tional airlines. 

e That, so far as possible, details on 
international negotiations be made 
public. “Requests by foreign countries 
for limitations on the frequency of our 
foreign flights and other efforts to 
restrict operations of our air carriers 
are matters that the public should know 
about,” the subcommittee declared. 


Recommended Legislation 


Legislation recommended by the 
subcommittee to eliminate “influence 
peddling” and promote fair and efficient 
administration by CAB—and all other 
regulatory agencies—would include these 
provisions: 
¢ Prohibit “ex parte” or “extra record” 
presentations to CAB members or per- 
sonnel aimed at influencing a decision, 
with civil and criminal penalties for 
participants in violations, including any 
person who might “aid or abet” the 
unauthorized presentation. 

e Make public any presentation by a 
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member of Congress or the executive 
branch on a CAB proceeding. If the 
presentation is by telephone or in con- 
versation, a memorandum summarizing 
the content would be made part of the 
public record. 

e Make public any communications be- 
tween CAB members and _ personnel 
concerning a case which is being de- 
cided upon the record established dur- 
ing open hearings. 

e Any communication between CAB 
members or employes on any matter 
pending before the Board would be 
made part of the Board’s permanent 
official file. 

¢ Provide civil and criminal penalties 
for an unauthorized “leak” of any CAB 
action. 

© Require the Board to grant or deny 
any motion in a proceeding within 60 
days after its conclusion. Harris com- 
mented that current delavs in decision- 
making invite parties to use pressure and 
influence tactics. 





BEA Orders Rotodynes 


London—British European Airways 
plans to place an initial order for six 
improved versions of the Fairey Roto- 
dyne VTOL airliner with Fairey Avia- 
tion Co. Firm contract is subject to 
government financial approval, and to 
development of the Rotodyne to meet 
BEA operational requirements. 

In making the announcement, BEA 
chairman Lord Douglas of Kirk Ide did 
not detail the requirements. He specified 
only two of the “many technical prob- 
lems still to be solved’’—silencing the 
1ircraft sufficiently to fly into city cen- 
ters and an adequate background of fly- 
ing experience to ensure its reliability 
for city center operations. 

BEA would require a larger aircraft 
than the present 48-passenger Rotodyne 
prototype—probably on the order of 
about 60 passengers. That would mean 
more powerful engines than the present 
Napier Eland turboprops. Fairey is 
known to be considering substitution of 
the Rolls-Royce Tyne. 

Lord Douglas said BEA foresaw an 
eventual requirement of up to 20 Roto- 
dynes for shorter cross-channel and do- 
mestic routes. 

The BEA move is expected to 
strengthen Fairey’s hands in its sales 
efforts abroad. So far only one airline— 
Okanagan Helicopters of Canada—has 
placed a firm order, and that for just 
one aircraft. Kaman Aircraft Corp., 
Bloomfield, Conn., is the U.S. licensee. 

The BEA order may also speed deci- 


sion on extent of future government aid 





to Rotodyne development. 








@ Provide for election of the CAB 
chairman by Board members—rather 
than by appointment by the President 
—for a maximum period of three years 
@ Permit the President to remove a 
Board member only for “neglect of 
duty” or “malfeasance in office.” At 
present, the President also may remove 
a member for “inefficiency”. 
© Require that each decision or opinion 
be prepared by a Board member or 
under his personal direction. “Car 
should be taken . to rotate this re 
sponsibility . . . so that every member is 
designated to prepare opinions in all 
types of cases and to avoid specializa 
tion by individual members,” the sub 
committee said 

Administrative and civil sanctions, as 
well as criminal penalties, should be 
provided for violations of the recom 
mended laws, as well as other Board 
rules and regulations, the subcommitte« 
said, commenting: “Violators presently 
know that they can keep the fruits of 
their violations and go scot free becaus« 
the drastic nature of existing sanctions 
prevents their effective application o1 
because the cumbersome procedure for 
enforcing existing penalties makes them 
of no practical effect.” 


Congressional Inquiry 


In addition to the international ai 
line investigation, the Commerce sub 
committee also marked down thes« 
aspects of CAB operations for congres 
sional inquiry 
¢ Whether investigations 
sufficiently thorough or 
Board has relied too heavils 
formation from applicants and compet 
ing interests. 
© Whether there are variations in th« 
application of standards or criteria im 
licensing, certificating, adjudicatory and 
policing functions, or whether there is 
discriminatory enforcement of statutes 
or regulations. 

@ Whether further measures are neces 
sarv to strengthen the independence of 
CAB, its chairman and members 

e Whether CAB budget requests and 
legislative requests should be exempted 
from revicw by the Budget Bureau 

e Whether steps are needed to improve 
the quality of examiners, their opinions 
and recommended and the 
quality of Board decisions and opinions 
e Whether excessive paperwork, ex 
pense and delay in proceedings can be 
climinated 


e Whether 


have be cn 
whether the 


upon in 


dec sions 


reprisals are ever taken 


against persons or companies who chal- 
lenge CAB actions 

e Whether examiner 
made “with view to ensuring a prede 
termined result’’. 


assignments are 
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Talk about a packaging job! 


et AP Rohr takes a bare engine and adds up to five thousand Rohr- 
built parts to provide complete power units for most of 
America’s leading airliners (such as the beautiful Convair 880 jetliner shown above. ) 


These complex jet pods represent but one of the many kinds of aircraft parts designed 
and built by Rohr for such famous airplane builders as Boeing, Convair, Douglas, 
Lockheed, McDonnell, and North American. 


WORLD'S LARGEST 4 PRODUCER OF COMPONENTS FOR FLIGHT 
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AIRCRAFT CORPORATION 


ALIFORNIA 
LANTS: WINDER, GA., AUBURN, WASH. 
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TIMETABLE for FAA's research and development program is shown at left, with funding and procurement status at right 


FAA Issues Report A a ae eT cr.) 
PROJECTS AND TASKS 
On AMB Projects gerd eS 


Washington—Progress report on the 
306 projects and tasks established by 
\irways Modernization Board during its 
'4 months of existence and prior to 
Nov. | when AMB was designated to 
become the Research and Development 
Bureau of the new Federal Aviation 
Agency, has been issued by FAA. 

rhe report discloses that more than 
100 projects and tasks are already under y tas 
way with private industry and govern- = 
ment agencies under contracts totaling Fiseal Yeur 1958 iseval 
more than $21 million. Sixteen of the A $ 0 N 0 J F M Q M J J A 
projects have been completed. The Re- STATUS report on all Federal Aviation Agency research and development projects is sum 
scarch and Development Bureau plans cstutiasilt dana: unin dates te tolidiel am. eaten ' bel 

* apove, while status ¥Y madainvidua projec category sm shown »C1lOW 
to obligate another $21 million during 
the current fiscal year. mae 

As of Oct. 31, AMB had a total of DEVELOPER 
> PROGAAw 
361 civilian and military personnel, 175 5 micLioms 
of them located at the National Avia- 
tion Facilities Experimental Center CUMULATIVE TOTAL «24 
(NAFEC) in Atlantic City, N. J. Ap- 
proximately half of the staff has scien- : n « 


tic or engineering background, the valid : 
other 50% had air traffic control opera 
1 
tional experience, the report says. Tasks SS 
Projects and tasks the Research & Srey " 

Development Bureau plans to launch in 

: ‘ 4 ; SS 
the near future include Tasks MG 

; S 
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e Ground-based takeoff monitor to de- 
termine whether takeoff will be suc- 
cessful and provide a warning if an 


abort is necessary will be investigated eens ‘ 

as well as airborne type monitors which } 

can be carried by individual aircraft -i 

(AW June 23, p. 65; July 28, p. 77). "rejects | 

@ Ground-based direction finder that : : 

will permit almost instantaneous de- dare 

termination of airplane azimuth (bear- Projects “es Ee 
ing) and possibly altitude from pilot . os 4X Long Range Progam 
voice transmissions will be procured : cotton Paities 














during the current fiscal year with de- 
livery planned for June, 1960. 








Tom operates a precision jig borer in 
this picture, but he is an expert at 
every machine in the plant. Earlier in 
his career with us, he won the Minn- 
esota Employer’s Association award as 
the state’s Outstanding Apprentice of 
the Year. He is active in community 
affairs, participates in many company 
activities. Tom Nelson—another of the 
many good reasons our customers say, 
“At General Mills, we get results.” 
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In Precision Machining —meet a man who gets results 


Picking up a spare or machining a part... 
accuracy typifies this General Mills craftsman 


Meet Tom Nelson, bowling enthusiast and General Mills’ machinist with 12 
years experience. At the bowling alley or at the plant, Tom’s physical and mental 
capabilities make him an outstanding performer. 

Like our other precision craftsmen, ‘Tom works to extremely close tolerances. 
We’ve equipped him with the tools—lathes, mills, drills, grinders and many 
special purpose machines built to our specifications—to make close tolerance 
manufacturing a routine procedure. And we back his output with strict quality 
control to make doubly sure only perfect parts go into assembly. 

Complementing our precision manufacturing facility are well staffed research 
and engineering laboratories. Together, Research, Engineering and Manufa 
ing work as a team to provide complete military systems and subsystems services. 
WORTH SENDING FOR—new fact-packed booklet tells about the many ways we 
serve industry and the military. Send for your copy today. Address Dept. AF-12. 


MECHANICAL DIVISION 


1620 Central Avenue, Minneapolis 13, Minnesota 


To wider worlds — through intensive research e creative engineering e precision manufacturing 





SHORTLINES 





>» Amsterdam's Schiphol Airport is ac- 
celerating construction of its 11,000 ft. 
runway to meet a completion date of 
early 1960 when KLM Royal Dutch 
Airlines will receive its first Douglas 
DC-8 jet transports. The new runway 
will be 150 ft. wide with an additional 
50 ft. surfaced shoulder on either side 
of the runway. Schiphol’s parking apron 
also is being enlarged and strengthened 
to accommodate the heavier jet aircraft, 
with the present 150,000 sq. ft. area 
capable of accommodating 24 aircraft 
being enlarged to accommodate 32 air- 
craft, including six jet airliners. 


> Australian government is expected to 
formulate a new aviation policy for the 
territory of New Guinea. Main feature 
expected is a permit for Ansett-ANA to 
compete with Qantas and provide serv- 
ice from Australia to Port Moresby and 
Lae on New Guinea. The government 
also has been asked to study the ques- 
tion of subsidies for some of the New 
Guinea service. 


> British Overseas Airways Corp. hopes 
to be first with round-the-world turbo- 
jet and turboprop service. BOAC 
hopes to initiate new schedules in the 
spring, subject to approval from various 
governments. Proposals include twice 
weekly westward Bristol Britannia serv- 
ice from London to Tokyo and Hong 
Kong, via New York, San Francisco, 
Honolulu and Wake Island, and de 
Havilland Comet 4 service on a five 
flights per week basis eastbound from 
London to Hong Kong and Tokyo. 
During the summer, BOAC hopes to 
add two flights by Comet 4s to Bahrein, 
Bombay, Colombo, Singapore, Hong 
Kong and Tokyo, making daily service. 
Towards the end of 1959, Comet 4s 
will take over London-Sydney and Lon- 
don-Johannesburg routes. 


P Icelandic Airlines reports a 28.2% 
increase in 1958 for passengers carried 
over 1957. The transatlantic carrier 
says it had a 92.8% booking on all its 
flights in December, a 15.5% rise over 
the same month in 1957. The company 
reported 69,314,000 passenger miles 
flown during 1958. 


> Southeast Airlines, of Kingsport, 
lenn., has purchased two Convair 240 
aircraft from Frederick B. Ayer & Asso- 
ciates, Inc., of New York. Southeast 
paid some $500,000 for the two craft 
and took an option to purchase two 
more at the same price. Southeast oper- 
ates on an intra-Tennessee route, flying 
six 2]-passenger Douglas DC-3s._ It 
plans to sell two DC-3s, replacing them 
with the Convairs. 
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AIRLINE OBSERVER 


> Air traffic tieups over the holiday period were held to a minimum. Ai 
Transport Assn. this year received no complaints from member airlines— 
a marked contrast to previous years when a large volume of protests against 
the air traffic control system flooded the ATA. Reduced traffic as a result 
of Eastern and American strikes eased the situation, but most airline officials 
concede the over-all air trafic control system is operating more efficiently 
than ever before. Long-range radar has increased system capacity and air 
trafhe controller complements are up to full strength although the experience 
level still hovers in the 40% area. 


> Watch for legal interpretation within 30 days by the Civil Aeronautics 
Board’s general counsel on Qantas Empire Airways’ bid to carry local inter- 
national trafic between San Francisco and New York. Decision as to 
whether the Qantas petition constitutes cabotage or Fifth Freedom traffic 
(AW Oct. 20, p. 46) has been delayed as result of the heavy workload in 
the general counsel’s office. 


> Civil Aeronautics Board has adopted a regulation requiring an electro 
cardiographic examination of the heart for first-class medical certificates for 
pilots over 35 years of age. Pilots over 40 will be required to take the exam- 
ination annually. In adopting the rule, which will become effective July 1, 
the Board anticipated an increase in the number of deaths in the cockpit 
due to heart attacks as the “mean age of the pilot population increases.” 


> First flight of the Vickers Vanguard, scheduled a few days before Christ- 
mas, was postponed when one of its four Rolls-Royce Tyne engines began 
running rough. All four engines were removed and torn down at the factory 
where the trouble was found to be only a small piece of brazing metal in the 
oil system of the rough running engine. No modifications are necessary but 
engines will need at least a week for reassembly to bring the airplane back to 
preflight status. 


>» CSA, Czechoslovakian airlines, reports it transported 1,500 passengers daily 
on its domestic routes during 1958. The Czech carrier also says it will intro 
duce ‘the Russian-built 11-15 is on its routes during 1959. Airport improve 
ments planned for this year include a new airport at Ostrava and a two and 
one-half mile runway at the airport in Brno. Prague's airport which now 
has a one and one-half mile strip will have a second runway two miles long 
before the end of the year. 


> Authorization for local service and Hawaiian territorial carriers to exchange 
advertising for air transportation has been extended to Jan. 1, 1960, by the 
Civil Aeronautics Board. During 1958, carriers signed 1,200 advertising- 
exchange agreements with a value in excess of $1 million. 


> Air Transport Command reunion is scheduled for March 6 at the Waldorf- 
Astoria Hotel in New York. Reunion committee consists of American Air- 
lines president C. R. Smith, Northeast Airlines president James Austin and 
General Dynamics executive vice president Earl Johnson Arrangements 
are being handled by R. Caverly who can be contacted at the Waldorf- 
Astoria. 


> Weather division has been created by the Federal Aviation Agency in a 
move to modernize the national aviation weather system. The new division, 
to be a part of the Research and Development Bureau of the FAA, will be 
headed by Newton A. Lieurance, former director of the Weather Bureau's 
Aviation Weather Services. 


P International Air Transport Assn. Trafic Conference in Paris has been 
postponed from Jan. 20 to Feb. 16. Reason for the postponement is the 
desire of some carriers for more time to prepare material for the meeting 
which now represents a last ditch attempt to resolve the jet surcharge issue 
and prevent an open rate situation on the North Atlantic routes 
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s8) 9% Nickel Alloy Steel 


for the world’s coldest applications 
down to -320°F 


N othing gets much colder than liquid nitrogen, which 
exists at temperatures of minus 320° F and below. At 
such temperatures, most container materials get brittle 
—lose their toughness. 


To meet the need for an economical material that can 
be used for low-temperature pressure vessels, U. S. Steel 
is making an alloy steel containing 9% nickel. This steel 
is stronger, tougher and less expensive than other metals 
used for handling liquefied gases such as methane, oxy- 
gen, and nitrogen. For test purposes, plates in thicknesses 
of 4% and % inch are ready for immediate delivery. 
Sheet sizes and heavier plates, as well as structural 
shapes, bars, and semi-finished products, are also avail- 


able upon inquiry. 


Higher Strength. USS 9% Nickel Steel can be fur- 
nished to meet all requirements of ASTM Specification 
A-353, Grades A or B. The ASME Boiler and Pressure 
Vessel Code allows a maximum working stress of 22,500 
psi for 9% Nickel Steel. This is about 17% higher than 
allowed for other metals used for this purpose. 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Stee! — San Francisco 

Tennessee Coal & iron — Fairfield, Alabama 

United States Stee! Supply — Stee! Service Centers 
United States Stee! Export Company 


Greater Toughness. The toughness of 9% Nickel Steel 
has been well established in drop tests of actual vessels 
containing liquid nitrogen at minus 320° F. Charpy 
keyhole-notch impact values have been observed to be 
as high as from 31 to 38 ft.-lbs. at minus 320° F, from 
73 to 84 ft.-lbs. at room temperature. 

Weldability. Joints of 100% efficiency are possible 
with either manual or automatic welding in the inert gas 
metal-arc process. Suitable welding rods are available. 

Weight Reduction. Greater strength permits USS 9% 
Nickel Steel to be used in thinner sections with substan- 
tial weight reduction This is important for stationary 
storage and shipboard storage tanks for methane—and 
for other severe low-temperature storage applications. 

Lower Costs. The steel itself costs less than competing 
materials by about 40% 
and heads can be made stronger with less material. 

We urge you to consider USS 9% Nickel Steel for 


better, less expensive low-temperature vessels. 


and products such as tanks 


USS is a registered trademark 


(iss) United States Steel 





...feporting for aircraft duty 


PRODUCTION RADIOGRAPHY — 
OX-250, in semi-automatic housing, 
checks turbojet components to assure 
defect-free welds. 


NON-DESTRUCTIVE 
INSPECTION 
BY X-RAY 


veh 


XERORADIOGRAPHY uses erasable 
metal plates, cuts exposure-to-viewing 
time to less than a minute. No dark- 
room or x-ray films are needed. 


X-RAY 
ANALYSIS 


DIFFRACTION — For identification 
and quantitative analysis of crystal- 
line material for substances or com- 
pounds. Records on film or chart. 


CAMERAS AND 
ELECTROMECHANICAL 
Np, Baumer 


For fuller information or well-grounded advice on 





MAINTENANCE RADIOGRAPHY — 
This OX-175 cut cost of inspecting oil 
cooler radiator from $40.00 to $5.00, 
eliminated need for disassembly. 


DIRECT VIEWING — G.E. offers TVX 
image intensifying system (shown) 
plus conventional fluoroscopic units 
for production-line inspection. 


SPECTROMETRY — For direct meas- 
urement of x-ray emission spectra. 
Speeds quantitative analysis for 
chemical elements. 


PRECISION CAMERAS — Aerial 
cameras, radar recorders and other 
electromechanical devices for aircraft 
and missiles. 


specific applications, get in touch with your General Progress /s Our Most /mportant Product 


Electric x-ray representative. Catalogs and other data 


on any of these products are available by writing us 
directly, X-Ray Samertinett General Electric Com- G E N r fp A L E LE C T R | C 


pany, Milwaukee 1, Wis., Rm. WA-14. 
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HEART of the X-15 inertial flight data/instrument system is a four-gimbal gyro stabilized platform made by 


AVIONICS 


Sperry Gyroscope (left). 


Cockpit instruments for the X-15 (right) show, left to right, velocity, rate of climb, and altitude—all obtained from inertial data. 


X-15 Flight System Shows All Attitudes 


By Philip J. Klass 


Great Neck, N. Y.—First all-attitude 
inertial flight data/instrument system, 
which will guide the North American 
X-15 pilot during his fringe-of-space 
probes, has been delivered by Sperry 
Gyroscope Co. 

Ihe X-15 system is a forerunner of 
the inertial type instrumentation that 
will be required for space probes at alti 
tudes where pressure-tvpe instruments 
cannot be used to indicate vehicle alti 
tude and speed, and where high-G 
maneuvers make conventional gyro 
scopic attitude indicators inadequate 






































Heart of the new X-15 system is what 
amounts to an inertial guidance sys 
tem, although present plans do not call 
for its use to indicate the X-15’s posi 
tion to the pilot. This will be done by 
means of ground-based tracking radars 
Ihe Sperry system will measure accelera 
tions of the X-15 about three ortho 
gonal axes, compute and convert thes« 
into airplane altitude, velocity and rate 
of-climb. 

Gyro-stabilized platform upon which 
the three accelerometers are mounted 
also serves to provide pilot with head 
ing, pitch and roll attitude information 
Latter is displayed on an integrated all 
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attitude indicator being developed by 
Lear, Inc 

Sperry X-15 system weighs approxi 
mately 150 Ib., including gyro-stabilized 
platform, associated computers, ampli 
hers, and three cockpit indicators, ac 
cording to Robert Garbarini, engineer 
ing manager at Sperry’s nearby Carle 
Place (N. Y facility lhe 
not include weight of the control panel 
carried in the Boeing B-52 from which 
the X-15 will be launched. A control 
panel is used to calibrate X-15 instru 
mentation and monitor its performance 


hgure doc 


prior to release 
Ihe three accelerometers each meas 
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FUNCTIONAL schematic diagram of the X-15 inertial flight data/instrument system is at left. The block diagram at right shows the 


inertial operating principles of the X-15 system 
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The Sperry system will measure accelerations of the X-15 about three orthogonal axes 
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high reliability... extreme compactness... 


IN THE 


NEW SANBORN 


o>) 


6- & 8-CHANNEL DIRECT WRITING SYSTEM 


If you want a practical direct writing system for straight- 
forward recording in the range from DC to 100 eps — such as 
computer readout, telemetry recording — look what the new 
Sanborn “850” offers in compactness, reliability and operating 
convenience. A complete 8-preamplifier module with power 
supply, plus an 8-channel flush-front recorder package con- 
taining power amplifiers and power supply at rear, occupy 
only 2414" of “850” panel space. 


PERFORMANCE characteristics of an “850” include flat 
frequency response 0-70 cps, down 3 db at 100 eps (10 div. 
peak-to-peak amplitude)...thermal drift eliminated by 
current feedback power amplifiers... limiting at input to 
prevent amplifier saturation or cut off, so that damping is 
never lost . . . drift less than 0.2 div. for 20° to 40° C. changes, 
line voltage changes from 103 to 127 volts . . . gain stability 
better than 1% with 20° C. and 20 volt changes . . . linearity 
0.2 div. over 50 divisions . . . clear, permanent, inkless record- 
ings in true rectangular coordinates. 


ieobendt 


IN RELIABILITY, “850” features include fully transistor- 
ized power amplifiers and power supply... rugged gal- 
vanometers with low impedance, high current, enclosed coil 
assemblies and velocity feedback damping... JAN com- 
ponents wherever practical, such as MIL-T-27 hermetically 
sealed power transformers, MIL-approved electrolytics in 
power supplies, etc. . . . forced filtered air cooling for stable 
operation. 


And in operating CONVENIENCE, an “850” system pro- 
vides such advantages as nine electrically controlled chart 
speeds, selected by pushbuttons .. . a choice of interchange- 
able Preamplifiers (DC Coupling and Phase Sensitive De- 
modulator presently available, with others in development) 
. .. remote control of chart drive, speeds, timer and marker 

. monitoring connection points ...a Recorder that loads 
from front and has built-in paper take-up and paper footage 
indicator. 


SANBORN COMPANY 


175 Wyman Street, Waltham 54, Mass. 
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Repr 
for complete facts —or write the 
Industrial Division in Waltham. 


(All data subject to change without notice) 
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ALL-ATTITUDE stabilizer for the X-15 inertial system is fully assembled in its 12 x 18 in. 


case. Unit weighs 55 Ib., contains its own amplifiers, power supplies and heat exchanger. 


ure acceleration of the X-15 in one of 
three directions, i.e. north-south, east- 
west and up-down. Accelerometer sig 
nals are integrated once to give corre 
sponding X-15 velocity signals. These 
are then combined (square root of the 
sum of the squares) to give total vehicle 
velocity along its flight path which is 
shown on pilot's cockpit instrument. 

Rate-of-climb signal for cockpit indi 
cator comes directly from integrator for 
the up-down axis accelerometer, whose 
output is proportional to vehicle vertical 
velocity. 

Altitude is obtained by a double inte 
gration of up-down axis accelerometer 
signal which gives total vehicle displacc 
ment in an up-down direction. This is 
measured from the instant of launch, 
then automatically and continuously 
added to altitude of X-15 at instant of 
launch from the B-52. The latter is ac 
curately determined by means of 
ground-based radar and airborne baro- 
metric sensors in the B-52 and preset 
into Sperry’s X-15 system prior to 
launch. 

In computing X-15 flight data, Sperry 
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automatically introduces necessary cot! 
rections to compensate for Coriolis Ef- 
fect, vehicle motion relative to th« 
earth and for change in value of “G” as 


X-15 changes altitude 


Stabilized Platform 


The  gvro-stabilized 
Schuler-tuned (84-min 
that it continuously maintains itself 
aligned to the local vertical. The plat 
form itself has four independent 
gimbals which permit 
neuvering of vehicle about all three 
axes. Platform three integrating 
HIG-5 gvros and can maintain its at- 
titude under aircraft maneuvering rates 
up to 4,000 deg./sec. in vaw, or up to 
2,500 deg./sec. in pitch and roll, ac 
cording to Nathan White, section en- 
gineer in charge of the X-15 project. 

Stabilized platform weighs 55 Ib., 
including 10 amplifiers required for 
stabilization, torqueing of three inte 
grating gyros, and for amplification of 
signals from three linear accelerometers 
All amplifiers are completely transistor- 
ized, except for three tubes in the am 


platform 1S 
pendulum) so 


unlimited ma 


uses 
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Typical Aircraft Pump 


Type G46 or G-9. Rated capacities at 2500 
rpm: 220 of 425 gph. Shaft operation op 
tional. Weight with variable pressure 
volve: 2.8 libs. Type F-10 available 
relief valve for use as transfer pump 


TITAN 


relief 
without 








Positive Displacement 


Rotary FUL PUMPS 


Among the “heavyweights 
where fuel economy is dollar-ond-cents 
business, TITAN FUEL PUMPS have hung 
up a performance record hard to beot 
Specified as original equipment on hun 
dreds of thousands of aircraft, trucks 
buses and stationary diesels, Titan Pumps 
have accounted for billions of 
trouble-free payload miles. High quality 
Another is proven, simple, 
For a convincing 


horsepower 


low-cost, 


is one reason 
low-maintenance design 
pump demonstration call us — or write your 
engine manufacturer 


ARE 

PRECISION 
BUILT 

BY 
PRECISIONEERS 


TITAN PUMP AND 


ENGINEERING CORP. 
Novi, Michigan 


Pumps for any Engine Design 
Fuels * And a Variety of Engin 
ng ond Drive Condit 








NEW KLYSTRON 


DELIVERS 


1 0 M E GAWATTS (minimum!) 


The newest member of Litton Industries’ 
klystron family is indeed a big brother. It 
specs at 10 MW peak output power at an 


average of 15 KW. Now in production for a 
major early warning radar system network, 
this klystron promises to equal the perform- 
ance and reliability record of its predeces- 
sors. Litton Industries’ generic klystron, the 
2.5 MW L-3035, has delivered full perform- 
ance for over 5,000 hours. The average life 
expectancy is now approaching 3,000 hours 
and increasing daily. 

Other members of our L-band family, rating 
at 4MW and 5 MW, form the backbone of an 
expanding linear accelerator activity with 
their long pulse performance and low cost 
per operating hour. These units have been 
successfully operated at pulse length up to 
30 microseconds. The technical problems 
associated with operation at much longer 
pulse length are well in hand. 

The long life obtained in these tubes guar- 
antees low cost per operating hour combined 


? 


CAPABILITY 


LITTON 





THAT CAN CHANGE 
YOUR PLANNING 


with low initial cost, thus placing linear 
accelerators within reach of many new users. 
New developments now approaching produc- 
tion include tubes with broad band opera- 
tion, instead of tunable operation and 
modulating anodes. These developments will 
provide major improvements in systems 
where electronic tuning and shaped pulses 
are important. 

The performance of our L-band klystron 
family has made Litton Industries the lead- 
ing supplier of high powered klystrons in 
this range. Soon comparable families at 
other frequencies will enhance the reputa- 
tion gained at L-band. 

For your present needs, whatever your 
L-band requirements for high power, be they 
radar, linear acceleration, or others, Litton 
Industries is the supplier. For your future 
needs, it’s best to get our thinking early in 
your planning. Write to Litton Industries, 
Electron Tube Division, Office A2, 960 
Industrial Road, San Carlos, California. 





INDUSTRIES Electron Tube Division 


MAGNETRONS * KLYSTRONS ¢ CARCINOTRONS © TRAVELING WAVE TUBES 
BACKWARD WAVE OSCILLATORS ¢ GAS DISCHARGE TUBES * NOISE SOURCES 








ONE of 10 transistorized amplifiers which 
mount directly onto gimbals of the Sperry 
gyro stabilized platform. 


plifiers which demodulate signals from 
capacitance-type signal pick-offs used in 
the accelerometers. (These could be 
completely transistorized today, but at 
the time program was launched it was 
decided to stick with tubes to avoid 
program delay.) 

All the platform amplifiers are 
mounted on gimbals within the device. 
This makes the stabilized platform a 
complete operating entity without need 
for external black boxes, and greatly 
reduces the number of slip rings re 
quired to bring signals in and out of the 
platform, White points out. 

l'o achieve the high stabilization per 
formance required for the X-15, Sperry 
uses d.c. torque motors to maintain 
platform gimbals in proper alignment, 
rather than using conventional servo 
motors and associated gearing, with 
their higher inertia, White savs 


Structural Rigidity 


Considerable effort has gone into as- 
suring structural rigidity of the plat 
form gimbals to enable system to with 
stand anticipated high-G vibration and 
shock. Gimbal bearings are preloaded 
to 150 Ib. to prevent mass shift under 
high Gs. 

Sensitivity of the accelerometers used 
to measure X-15 accelerations is better 
than 0.0001Gs, and their accuracy is 
of the order of 0.001G without recali 
bration, the company says 

Cooling of the platform and its in 
ternal amplifiers is accomplished by 
means of an external case, consisting of 
two concentric shells through which 
cooling air and nitrogen are passed. 
Internal blower circulates air inside the 
inner shell to transfer heat to the case 

X-15 system calculations are made by 
d.c. analog computers. Integration is 
accomplished by means of motor-driven 
tachometer generators whosc¢ output is 
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Runaway heart... 


runaway mind 


We already know of the curious phenomenon associated with 
high altitude flight which jet pilots call “break-off” — that 
point in space where reality fades and the mind runs 

away to delusions of grandeur. 


But what of the body — the heart, for example; how will 

it react to the stresses of space... like the absence of 
gravity or the overpowering exhilaration of flight, or... just 
the unknown? Might the heart too, like the mind, be overcome 
and run away — fibrillate, flutter uselessly and... fail? 


Knowledge such as this is essential to space conquest. 
Knowledge not only of the mind and heart — but of other 
organs as well. Accumulating this vital data in space and 
transmitting it back to earth is one of the functions 

of Gulton Medical Electronics. 


With sensing devices and related electronic equipment 
already developed by Gulton, various physiological 
parameters can be continuously measured and data 
immediately telemetered to earth. 


Cardiac status, for example, can be closely gauged thousands 
of miles out in space through such checks as blood 

pressure, pulse rate, peripheral temperatures, breathing 
rate and electrocardiogram. 


Gulton is able now to offer existing or develop entirely new 
coordinated systems for processing such data — from primary 
sensing device through to readout. Write us for informative 
Medical Electronics Booklet. 


VIBRO-CERAMICS DIVISION 
3 Gulton industries, Inc. 


Metuchen, New Jersey 


in Canada: Titania Electric Corp. of Canada, Ltd., Gananoque, Ont. 
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FAR-REACHING EXTENSION 
FROM LIMITED ACTUATOR SPACE 


THIS COMPACT MULTI- 
| EXTENDING b/b SCREW 








_ EXTENDS HALF-way --------+ 


THEN EXTENDS COMPLETELY ---------- 


TUTLLLLLLLLALLRAL ALLEL TALL LETT LL REECE 


Now Saginaw supplies the answer to your most difficult 
actuator space problems with the Multi-Extending Saginaw 
Screw! Utilizing Saginaw's time-proved recirculating ball 
principle in multiple telescoping sections, the Multi- 
Extending b/b Screw conquers actuator space obstacles 
designers have been seeking to overcome for years! 
Here's why: 


/ UNIT EXTENDS in a ratio of 2.5 to 1, providing 
maximum extension 2% times the length of the 
retracted screw. 
a2 FAR GREATER LOAD CAPACITY than any other 
telescoping device in its class. 
3 FAR MORE PRACTICAL AND TROUBLE-FREE than 
other telescoping units on the market. USED ON THE COUNTRY’S MOST 
44 PRECISE, DEPENDABLE POSITIONING and control MODERN AIRCRAFT— Multi-Extending 
within thousandths of an inch. b/b Screw wing flap actuators being in- 
stalled on the new Lockheed Electra. 
e OVER 90% EFFICIENCY « REQUIRES UP TO 4/5 LESS The Saginaw Multi-Extending Screw is also 
TORQUE than acme screws ¢ LESS DRAIN on power used to actuate speed brakes, afterburners, 
variable air inlets, canopies and similar critical 
supply « CONSERVES SPACE AND WEIGHT « OPERATES components on today's newest aircraft. 
DEPENDABLY at extreme temperatures ¢ PERFECT 
FUNCTIONING with only initial lubrication 


Send today for the new 1959 en- 
gineering data book on Saginaw 
b/b Screws and Splines...or see 
our section in Sweet's Product 
Design File. 


WORLD’S MOST EFFICIENT ACTUATION DEVICE AOL crow 


SAGINAW STEERING GEAR DIVISION, GENERAL MOTORS CORPORATION e SAGINAW, MICHIGAN 
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balanced against the accelerometer sig- 
nals, In this way, tachometer generator 
velocity is proportional to acceleration 
signal, and its total rotation angle (as 
measured by multi-turn potentiometer 
and synchro) is the integral of vehicle 
acceleration, or velocity. Ultra-precision 
tachometer generators used have ac- 
curacy of 0.01%, Garbarini says. 

Because the X-15 platform is Schuler- 
tuned, two sets of integrators are re- 
quired for each of the three axes. Three 
velocity integrators with associated cir- 
cuitry are packaged together, while the 
three position integrators and circuitry 
are also packaged as a group, to simplify 
check-out and maintenance, 

Acceleration corrections and earth 
rate computations are accomplished 
passively by means of resistor networks 
and potentiometers. All a.c. to d.c. 
power supplies for the computer are 
packaged within the device. Computer 
weighs approximately 76 Ib. 

In use, an AN/APN-S] Doppler 
radar carried aboard the launching B-52 
will provide accurate ground-speed data 
which is used to calibrate and monitor 
performance of the inertial system's 
velocity integrators prior to X-15 
launch. Doppler radar signals also pro- 
vide damping for Schuler tuning of the 
stabilized platform during this period 

Sperry expects the platform to main 
tain alignment to local vertical to an 
accuracy of within one minute of arc 

A control panel in the B-52 enables 
the operator to continuously monitor 
performance of the inertial system prior 
to X-15 launch and to preset required 
calibration through umbilical cord. 

Sperry system was developed under 
sponsorship of Wright Air Develop 
ment Center’s Flight Control Labora- 
tory. 


Plastic Tie 

Low-cost plastic tie to bind wiring harnesses, 
made of nylon base Moldarta material, re- 
portedly reduces time required to tie bundle 
of wires by 30%. Ratchet-arrangement 
makes tie self-adjusting for wide range of 
bundle diameters. Material is said to be 
fungus and moisture resistant. Special plier 
also has been developed for installing, tight- 
ening and clipping excess strap. Westing- 
house Electric Corp., Component Products 
Dept., 4-S-18, East Pittsburgh, Pa. 
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Ghlwegh winch... 
with aZ low capacity 


ig 


; ‘, Vet ae eee 4 
The Model 61-Mi from ALL AMERICAN ENGINEER 
(@) carrvinc HANDLE (5) CLUTCH (3) CABLE ANCHOR FITTING 
(2) prum cover (©) HAND CRANK ADAPTER LIMIT SWITCH CONNECTOR 
(3) ANTI-FOULING ROLLER (7) MOTOR PULL-OUT HANDLE (11) REEL-IN LIMIT SWITCH 
(4) BRAKE (8) MOTOR (12) LIMIT SWITCH BUMPER 


This light self-powered winch with a 6,000 Ib. lifting capacity is a new 
addition to the All American lightweight winch family. Powered by a 
fully enclosed 400 cycle motor, the Model 61-MI winch is small enough, 
light enough at less than 50 pounds to be carried about . . . big enough 
for countless airborne, flight line and maintenance jobs. 

Flexibility is a basic part of the design. Variations permit many load- 
speed combinations. 28 Volt DC or hydraulic drives can be substituted. 
Unit can be flange, base or suspension mounted — winches can be used 
in multiples from a single control head, also available from AAE. 

The AAE Model 61-M1 is ideally suited for all these jobs: 


Aircraft engine installation, changing - Transport cargo handling 

Bomb loading - Ammunition handling - Helicopter applications 

In-flight cargo handling, rescue, towing, and many others. 
Standard specifications: 

Cable Load — 6000 Ibs. + Reel-in Rate — 10°/min. 

Ultimate Load — 14,500 Ibs. 

Designed and built to meet MIL-E-5272A 


To get all the facts on the Model 61-MI lightweight winch, including 
life and duty cycles for your specific application, write to: 


~ “A 


ENGINEERING COMPANY 


RESEARCH + DESIGN + MANUFACTURE 


Box 1247, DuPont Airport * Wilmington 3, Delaware 
West Coast Sales Representative: Forsnas Engineering Company, 1838 Flower Street + Glendale, California 
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2.000 watts 


of power... 


Hoffman solar cells—lasting thousands of years—convert sunlight into electricity 
to supply power for satellites and space vehicles during entire orbital life. 


Highly efficient silicon solar 
cell converts up to 10% of 
the light energy striking it 
into usable electrical power. 


Typical solar energy con- 
verter. A panel of solar 
cells of approximately 20 
square yards can produce 
2,000 watts of electricity. 


Silicon solar cells 





How much electrical power do you need to run a satellite’s transmitter or instrumen- 
tation system, or furnish operating power for a manned space station? 5 milliwatts? 
2,000 watts? Whatever power you'll need up there—out of reach of conventional 
energy sources—you'll be able to get... direct from the sun! 

Solar energy converters, capable of delivering 2,000 watts or more, are now feasible 
as power sources for inaccessible and remote places. 

Hoffman silicon solar cells, used in these converters, are the most practical and effi- 
cient means yet developed for converting solar energy into electricity. Already proved 
in the U. S. Navy's Vanguard satellite, Hoffman solar cells will continue to power its 
radio transmitter as long as it orbits the earth. 


Hoffman Electronies 


CORPORA T 


HOFFMAN LABORATORIES DIVISION / 3740 South Grand Avenue, Los Angeles 7, California 
Missile Support Equipment - Radar - Communications - Electronic Countermeasures - Navigation 
Semiconductor Applications - Electro-Mechanical Equipment - Weapons Systems 

For more information, write Dept. 11, Hoffman Laboratories. 





by Hoffman—the key to today’s and tomorrow s provierm of power 
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Army to Evaluate Bell Helicopter ILS 


By Craig Lewis 


Ft. Worth—Helicopter instrument 
landing system designed by Bell Heli- 
copter Corp. for use in remote areas 
will be evaluated by the U. S. Army as 
a means of giving its helicopters instru- 
ment flight capability in all visibility 
conditions. 

Using a portable ground beacon for 
remote area landings, the Bell system 
could provide interim instrument flight 
capability for helicopters until the 
Army-Navy Instrument Program comes 
up with a completely self-contained sys- 
tem, perhaps by 1965, company officials 
said. 

Helicopters are currently short on 
blind flying capability. They have the 
flight capability to do it, but not the 
instrumentation. The few machines 
equipped with ILS must use fixed fa- 
cilities, and although hyperbolic naviga- 
tion systems like Decca can be set up in 
remote areas, thev still involve fixed 
towers. ANIP will solve the problem 
eventually with its ultimate system, but 
something is needed to fill the gap 

Bell Remote Area Instrument Land 
ing System (RAILS) is designed to use 
hardware and techniques now available 
to fill that gap. Microwave RAILS was 
the center of discussion ata symposium 
sponsored here recently by Army Elec 
tronic Proving Ground, and the system 
is scheduled for its first flight next 
July 


Simplified Display 

Under Army contract, Bell is inte- 
grating its RAILS system with a new, 
simplified pilot information display and 
instrument panel and with other flight 
and navigation gear that comes with a 
government furnished Sikorsky H-34 
helicopter. ‘The goal is complete “black 
bubble” operation in which a pilot can 
take off, climb, flv to his destination, 
hover and land on instruments. The 
system can also probably be used by the 
smaller fixed wing aircraft in remote 
areas 

Bell has tried to use familiar instru 
ment symbols and standard flight tech- 
niques wherever possible, according to 
chief electronic development engineer 
Harry Mitchell, but some new svmbols 
and techniques will be used where they 
are demonstrably better than familiar 
tvpes. Capability of the svstem will be 
all-visibility rather than all-weather be 
cause such problems as icing and turbu 
lence are not yet solved. System is 
planned for operation without a copilot. 

Starting point of the system design 
was the RAILS component, since land 
ing a helicopter on instruments in a 
remote area is the most difficult part 


AVIATION WEEK, January 12, 1959 


COCKPIT MOCKUP shows how central displays provide attitude, flight path and terminal 


navigation information. Vertical rows of engine instruments outside the tape displays are 


covered to reduce clutter. 


At far left is dead reckoning position indicator display board 


instrument at right provides range and distance information. 


of the job. Bell does the job by packag 
ing all equipment but a small beacon 
in the machine to make the svstem as 
easy to use as possible. Complete sys 
tem will add 80 Ib. to the weight of 
the helicopter 

Beacon is a battery-operated micro 
wave transponder that is dormant until 
queried by a pilot. It then provides the 
airborne equipment with the signal it 
needs to make an instrument approach 
and touch down. The beacon can be 
spotted in a remote area in a number 
of ways, including positioning by 
ground troops. A man on the ground 
can talk to a helicopter through the 
beacon once the machine flies within 
its 10 mi. range, and the ground ob- 
server can describe terrain features to 
the pilot coming into the area blind. 


Traffic Control 


Right now, the beacon can handle 
two helicopters at once, and ultimatels 
it will handle up to 10. Capability for 
controlling traffic in the beacon area is 
a refinement that will come later 
Standard beacon is designed for two 
davs of steady use and weighs about 15 
Ib. A lighter rescue version with a life 
of about six hours is planned as is an 
other model that can be hooked into an 
auxiliary power unit. 

After the ground beacon has been 
queried by a pilot, it shuts off in a set 
length of time if the helicopter leaves 
the area. Bell conceived and designed 


the beacon, but W. L. Maxson Corp 
will do detail design and build it. W.1 
Maxson will build the airborne 
transmitting and receiving equipment 
that, using standard DME techniques, 
beacon as well as the 


also 


works with the 
radar system that determines position 
of the beacon 


Obstacle Sensing 


transponder on th 
equip 


Microwave 
provide s the 
information it needs to 


ground airborne 
ment with the 
make an instrument approach and land 
ing, including azimuth and elevation of 
the beacon in relation to the helicopter 
Altitude in 


within the 


distance and ground speed 

formation must be accurate 
area of plus or minus one foot, and pre 
cise landing spot data has a tolerance 
R All S also pro 


sensing 


of plus or minus 20 ft 
sort of 
broadcasts 


vides a crude obstacle 
because it 
sight, and the pilot knows there are no 
large solid obstacles between him and 
the beacon as long as he continues to 
get its signal and maintains altitude 

Signals from the DME and radar 
systems go to an air data computer 
where they are mixed with other sensed 
signals and computed values; then the 
necessary information is sent to the 
pilot display. Bell is designing and 
building the computer, display and new 
instrument panel layout 

Bell equipment will be installed and 
integrated with the systems in an H-34 


only in line of 
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CAN PRECISION 
COMPONENTS BE? 


Synchros and associated components now can be small enough and 
light enough for use in many crucial assignments where size and weight 
must be minimal. Ketay has led the way in miniaturization without 
sacrifice of performance and environmental resistance. 
Ketay's size 8 components meet and surpass current MIL design objectives. 
They are available in production quantities to meet strict delivery schedules. 
Notable examples of Ketay competence in miniaturization include: 
Size 8 synchros—only Ketay offers a complete line including high 
impedance units. Exclusive construction features—as well as stainless 
steel housing and materials of matched temperature coefficients— help 
assure high accuracy over a wide temperature range and resistance to 
corrosion and deformation. 
Size 8 servo amplifiers—only Ketay offers transistorized 0.8 cubic inch 
units which deliver 2 watts output continuously from —55° to 100° C 
without a heat sink; 200 to 1000 volt normal gains can be supplied. 
Size 8 servo motors— Ketay offers units of outstanding high ratio of 
stall torque to power input (0.25 oz. in. for 3.4 watt input at 6500 rpm), 
Keay center-tapped for transistorized applications. 
components: Ketay engineers are regularly working on advanced new components and 
ae eat cad prototype control systems. Call or write for help in solving your special problems, 
POTENTIOMETERS * . * 
SERVO MOTORS e * 
TACHOME TERS 


SERVO AMPLIFIERS 
GYROMECHANISMS 


aad .* NORDEN * DIVISION of United Aircraft Corporation 


nt, Rr Commack, Long Island, N.Y. 





helicopter furnished by the Army. First 
flight is scheduled for July 6, 1959, and 
Bell expects to deliver test hardware in 
October. It will go to Ft. Huachuca 
for electronic evaluation, then to Ft. 
Rucker for pilot evaluation. 

lhe H-34 furnished to Bell will have 
Automatic Stabilization Equipment 
with throttle control, APN-100 abso- 
lute altimeter and ARC Type 12 VHF 
equipment. It will also have SCAN 
equipment, which includes the Ryan 
Model 120 Doppler radar, MA-1 com- 
pass system, Waldorf attitude indicator, 
Clifton precision computer and a dead 
reckoning position indicator display 
board. 

In the H-34 Bell will equip with this 
Interim Integrated Aircraft Instrumen- 
tation and Letdown System, the pilot 
will fiy by monitoring two displays 
mounted vertically on the panel. ‘lop 
display will give the pilot attitude and 
flight path information, and the lower 
display will be used for terminal naviga- 
tion in the beacon area. 

lop display has an attitude symbol 
for attitude orientation. It also has a 
flight path circle which moves around 
the display as the helicopter varies from 
the programed flight path, and which 
moves to dead center when the machine 
is fiving the desired track. 


Altitude Scale 

At the bottom of the top display is 
an absolute altitude reference scale in 
the form of a dark area under a hori- 
zontal line that moves up in the dis 
plav as the helicopter approaches the 
ground. It switches between scales of 
1,000 and 300 ft., and when the dark 
area moves up to a set mark on the dis- 
play, the pilot knows he has reached 
his hovering altitude. 

In the bottom display, the helicopter 
is represented by a fixed point in the 
middle, and it is always flying straight 
up the display. Around the perimeter 
is a revolving heading ring that indi 
cates compass direction of flight at the 
top of the display. A moving dot repre- 
sents the ground beacon position in re- 
lation to the fixed helicopter position 
marker, and a reference line runs di- 
rectly from the center dot through the 
beacon dot to the display perimeter 
where it indicates heading of the 
beacon. 

Markers on the display show distance 
from the beacon, and they switch 
among scales of 60.000. 3,000, 300 and 
30 ft. 

A grid is used for velocity infor- 
mation. When the programed ve- 
locity is held, the grid stands still. When 
the helicopter varies from the desired 
velocity, the grid begins to move, giving 
the pilot the same picture he would 
have of the ground if he were drifting 
in a hover. 

Between the top and bottom displays 
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ARE 99.9% RELIABLE 
COMPONENTS O.K.? 


Strategically, operational dependability of missiles 
demands more than “almost perfect” performance. 
EACH COMPONENT IS A KEY TO FIRING 
SUCCESS. 

For example: In a missile system composed of 4,000 
“almost perfect” (99.9% reliable) components, the 
over all system dependability for a successful firing, 
at any given moment, is a mere 1.8279%! ! ! 

Military specifications, stringent as they are, only 
represent basically acceptable minima for individual 
components. They cannot logically categorize the 
multiplicity of exacting performances needed to 
guarantee 100% dependability in a complex weapons 
system. 

It is crucial, therefore, that we component manu- 
facturers do some serious soul searching regarding 
the standards used to determine the ratings of pre- 
cision products. 

It is no longer sufficient to produce items which just 
meet the specifications. The average performance of 
precision parts must be considerably in excess of the 
applicable government specifications. 

If we conscientiously strive to give better perform- 
ance, the resulting improvement in systems accom- 
plishment will keep American Industry the acknowl- 
edged leader in precision manufacture. 


yan 


George J. Pandapas 
President 


ELECTRO TEC CORP. @ 


P.O. Box 37L, SOUTH HACKENSACK, N. J. 
Products of Precision Craftsmanship 













































































































































































BURROUGHS 
“VEST POCKET CREW" 
PACKS A 
TRIPLE WALLOP 


AIRBORNE DIGITAL ELECTRONIC COMPUTER WILL “TAKE OVER” FOR PILOT, NAVIGATOR AND BOMBARDIER ON NAVY'S NEWEST JET BOMBERS. 
‘The crowded quarters of carrier-based aircraft leave little room for electronic ‘brains’ —a scant few cubic feet in the case of the Navy's 
requirement for-its AN ASB-8 program: a package computer capable of target-approach pilotage, navigation and precision bombard 
nent. And that’s just what Burroughs, working closely with the Naval Ordnance Test Station, China Lake, is doing—cutting a roomful 


4 


f equipment down to size. Burroughs Corporation, 6071 Second Avenue, Detroit 32, Michigan 


= Burroughs Corporation 


“NEW DIMENSIONS | in computation for military systems” 


is a self-contained slip skid instrument 
Panel also has a fuel management in- 
strument which shows range to destina- 
tion and fuel range under existing flight 
conditions. This gives the pilot a con 
stant reading on whether he can reach 
his destination. 

Bell is using cathode ray tubes tor 
test purposes, largely because they are 
flexible and can be changed to suit 
Army wishes on sensitivity and other 
features. Once the display configura 
tions are fixed, they may be converted 
to mechanical types, although the Army 
could decide that cathode rav tubes 
have reached the point where they are 
rugged and reliable enough to use. Bell 
has been fiving one bolted into a heli- 
copter for three vears without a failure. 

With the Bell RAILS equipment, 
plus the other sensors which feed in- 
formation to the displays, a helicopter 
pilot should be able to fly completely 
blind from takeoff to touchdown. Ordi- 
narily, most flight path information will 
be set into the computer before take- 
off, and with a simple flight path, all 
of it can be fed in on the ground 


Ground Beacons 


Reversing the landing process, a 
beacon can be used for takeoff where 
necessary. Ground beacons can also be 
used for en route navigation if they are 
placed along the flight paths with their 
10 mi. radii overlapping. An off-course 
computer eliminates the need for flying 
directly over the beacons, and it also 
allows the helicopter to land to one 
side of the transponder. 

Alternately, the Rvan radar and baro 
metric altimeter can furnish en route 
navigation information to the display 
so the pilot can simply keep his flight 
path circle centered in the top display 
to stay on a preset flight path. Or the 
compass system can supply information 
to keep the helicopter on a_presct 
heading. 

When the helicopter gets into the 
terminal beacon zone, the RAILS sys- 
tem takes over with the aid of the 
APN-100 altimeter, MA-1 compass sys- 
tem and the vertical gyro for the atti- 
tude symbol, instruments which supply 
both en route and terminal information 
The pilot can line up the beacon dot 
and reference line so the line runs di- 
rectly up the navigation display or, with 
the off-course computer, he can land to 
one side of the beacon. In the latter 
case, the reference line wouldn’t run 
straight up from the center of the dis- 
plav, but it would still provide beacon 
location information. Display will auto- 
matically switch to smaller distance 
scales as the helicopter nears the 
beacon. 

With heading to beacon established, 
the pilot keeps the grid which indicates 
ground speed variations steady, the atti 
tude symbol aligned and flight path 
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NEW DESIGN 


NEW 
PERFORMANCE 


... a completely new pressure pickup family 


Inside the stainless steel housings of e 

CEC’s new unbonded strain-gage e 

pickups is a completely new sensing 

element. This is the “interleaved” spring L? 

..-Compactly constructed with two e 
four-legged springs and two sets of windings 

intermeshed within a stainless steel ring. 

Movement of the pickup diaphragm causes 

extension of one set of windings and 

relaxation of the other. The change in = 
resistance results in an electrical output 
directly proportional to displacement. With 4323 MC 
this element, all members of the “4-320” 

family offer these outstanding specifications: 


Linearity and Hysteresis: 1% of full scale 
Zero Shift: 0.01% of full scale per degree F 
Sensitivity Shift: 0.01% of full scale per degree F 


Type 4-322A measures differential pressures from 
+7.5 to +50 psi. Gage and absolute measurements are 
made with the 4-323MC in ranges up to 2000 psi 
and with the 4-324 in ranges to 5000 psi. For complete 
details, call your nearest CEC sales and service 
office, or write for Bulletin CEC 1617-X2. 


Transducer Division 


CONSOLIDATED ELECTRODYNAMICS 30 n. sierra madre villa, pasadena, california 


FOR EMPLOYMENT OPPORTUNITIES WITH THIS PROGRESSIVE COMPANY, WRITE DIRECTOR OF PERSONNEL 
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VIGILANTE 


When North American’s A3J Vigilante joins the fleet, 
the Navy will have its first supersonic carrier-based 
attack weapon system. 

Vigilante is so versatile it can strike the restricted 
targets of limited warfare with extreme accuracy in any 
kind of weather—or deliver a knockout blow in all-out 
conflict. It can handle almost any kind of armament, 
including nuclear weapons, at extended strike ranges, 
high or low level. In performance, it’s on a par with the 
fastest, highest-flying airplanes in the world today —yet 
it also operates with superior efficiency for low-altitude, 
long-range missions. Advanced boundary-layer control 
and full-span movable leading edge give the A3J good 
low-speed handling qualities for safe landings on car- 


The Navy’s new all-weather attack 


weapon system packs a precision punch... 


for limited war, or all-out conflict 


rier decks and short runways ashore. 

The A3J is a true weapon system. All electronic sys- 
tems and auto-flight controls are integrated, and were 
designed to enable the A3J to carry out all-weather, all- 
attitude weapon delivery. Its precision bombing-naviga- 
tion system—outstanding in tactical efficiency—is the 
result of a coordinated effort by North American’s 
Columbus and Autonetics Divisions. 

Most important—the A3J has men: a pilot and a bom- 
bardier-navigator. For only men can respond to the un- 
expected. Only men can make decisions and report re- 
sults. Only men can think. That is why, now and in the 
future, we must have manned weapon systems like the 
A3J Vigilante to keep our defense in balance. 


Also from Columbus—a new concept in Navy basic training 


North American’s new T2J is more than just a rugged, 
reliable, safe, easy-to-service jet trainer. It is an airplane 
specifically designed to meet the high standards set by the 
Navy for training carrier pilots. Top speed is 424 knots; 
stall speed is under 75. Engine can be removed in 7 min- 
utes, replaced in 20. The T2J was designed, engineered, test- 
ed —and is now being produced — at the Columbus Division. 


THE COLUMBUS DIVISION OF NORTH AMERICAN AVIATION, INC 


e 
°) 


bus, Onic 





circle centered. He watches the dark 
area move up as altitude decreases, and 
the display automatically switches to 
the 300 ft. scale as he nears the ground. 
When the line on top of the dark area 
reaches the hover mark, he can hover, 
then touch down. All this work is done 
by monitoring two displays. 

Along with the cathode ray tube dis- 
plays, Bell will include tape presenta- 
tions for evaluation as backup informa- 
tion. These vertical tape imstruments 
will show ground speed, absolute alti- 
tude, barometric altitude, rate of climb 
and airspeed information, and the Army 
will decide whether to use the moving 
tape displays for backup or to supply 
the information with conventional 
needle and dial instruments. Bell will 
also supply conventional instruments, 
including rpm. indicator, manifold 
pressure indicator, turn ind slip indi 
cator, clock and stop clock. 

\ number of engine function instru 
ments will be included in the new 
panel, and a new approach will be tried 
to eliminate clutter and confusion. En 
gine instruments will be covered when 
operation is normal. When an unusual 
trend develops, a light will signal the 
pilot, and he can uncover the instru 
ments for a precise reading on the 
situation 

Since the new Bell svstem is cur 
rently in the development stage, some 
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details may be changed before the final 
configuration is fixed. Bell is now ex- 
perimenting with information mixes for 
the computer and evaluatmg the dis- 
play, using a Model 47 helicopter with- 
out ASE gear. More than two dozen 
blind flights have been made involving 
takeoff, hover, hovering maneuver 
around the beacon and landing without 
looking outside. 


= FILTER CE . 


>Micro-miniature Lamp—Tiny light 
bulbs, suitable for use as indicators in 
flip-flop circuits, which measure only 
0.035 in. dia. by 0.1 in. long have been 
developed by the Army’s Diamond Ord- 
nance Fuze Laboratory, Washington, 
D. C. Lamps can be lit by as little as 
40 ma. at 14 v., making them suitabk 
for operation directly from flip-flop 
circuit transistors 








PPortable “Littke SAGE’’—Air trans 
portable version of the Navy's Au 
l'actical Data Svstem (ATDS), 
capability for 


designed 
to provide air defense 
Marine Corps amphibious landings, will 
be announced soon by Litton Industries 
System provides automatic analysis of 
radar data, automatic guidance for 


defending interceptors, similar to ATDS 
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NOW LEASING 


Last of Southern California's jet 


AIRPORT 
INDUSTRIAL 


Ontario International Airport now 
offers choice single or multiple-acre 
sites adjacent to runways for 
long-term lease 


© Fog-free progressive jet airport 
served by 3 airlines, 
3 transcontinental railroads. 
Strategicaliy located on Los 
Angeles freeway system 
Ideal residential, recreational and 
cultural facilities 
Ample labor force and utilities. 
Airport neighbors include General 
Electric, Lockheed Service Corp., 
and Aerojet-General Corp. 


Act today. Write for complete details to: 
- MUNICIPALLY 

tu rto OWNED = 
INTERNATIONAL AIRPORT 


Tom Flaherty, Mgr. « YUkon 6-6123 
Ontario, California 


~-ELECTRIC 


75,000 BTU UNIT 


=> @o7 Meh-jie], Bai. ie) °) 2 


PORTABLE 





FLIGHT LINE 
HEATER 


@ No Fire Hazard 


®@ No Static 
Build-Up 


This unit has met the test of severe 
Arctic cold. Pre-heats engines or 

interiors with safe high-volume output. ° Y ~ "tae 

Approved for operation in , 

Class 1, Group D atmospheres. 


@ Portable... 
Easy to Move 


@ 75,000 BTU/hr. 
ot +40" F. 


COATES ELECTRIC MANUFACTURING CO. 


3419 11th Avenue S.W. Seattie 4, Washington 


*“‘9F IT’S DONE ELECTRICALLY...IT'S RIGHT!’ 
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Submarine communications and detection. 
ASW data processing and display aids. 
ASW listening 

and retransmitting devices 


Precision inertial-guidance system for short 
range air-to-surface missile. 
$ Bomber defense missile system. 
Proximity warning. : Homing guidance system for attack and 
Long range electronic surveying equipment - reconnaissance drones. 
with airborne repeater. Air-to-air radar guidance system. 
Electronic fusing. Surface-to-surface radio inertial guidance 
Electronic surveying equipment. system. 
Pulsed light range measurement equipments i Drone command guidance system. 
Radiosonde transmitter and preamplifier. ° Data transmission and processing for surface- 
4 to-air missile guidance. 
Surface-to-air radar guidance system. 


Obstacle-gain data transmission. 
18-Channel teletype. 

Noise-modulated data links. 
integrated battlefield air mobile radio 
communication system. 


Precision location of radars. 
High precision and high resolution 
forward-looking radar. 
VHF homing beacon for supply-drop aircraft 
Anti-jam radar transmitter and receiver. High-density FM voice multiplex , 
Radar anti-clutter receiver. wed es + mobile radio 

c 
eee aioe, High density UHF communication system for 

air defense 
Coded secure communications. 
Pulse code modulated communication equipment 
Multitone and digital selective calling equipment 
Transportable and fixed-station microwave 
wide-band relay equipment. 
AM, FM and SSB voice and data communications 
equipment 
1.F.F. equipment. 
Data link and logic for ground-to-air command 
guidance of aircraft and missiles. 
Miniaturized Transceivers. 


Here is an unclassified look at representative Motorola military 
electronics programs...past and current. Necessarily incomplete, 
the listing includes only enough projects to demonstrate the 
breadth of experience at Motorola’s Military Electronics Division. 
For detailed information on how Motorola’s capabilities can be 
applied to your problem...or for data on engineering career 
opportunities...please write: Motorola, Inc., Military Electronics 
Division, 8201 East McDowell Road, Phoenix, Arizona. 


KEY: 


Program 
Status . SE Study progroms or programs resulting in experimental models. 


Coding DS Programs resulting in develop tel and/or service test models. 





(Reference PP = Programs resulting in pre-production protetypes and/or production models. 
MIL-E-5400B) 








Battlefield electronic warfare. 
Quartz crystal resonators and filters. False target generation system 
Electrical wave filters. Tracking jammer. 
Electromechanical filters. Subminiature passive 
Precision V.F.0.'s and 8.F.0.’s radar illumination detector 
Electromechanical reed filters and 
tone generators. 
Transistorized power converters. 
Transistorized voltage 
and current regulators. 


Phase-lock telemetry 
Doppler personnel navigator Command destruct receivers 
inertial sensors Guided missile test equipment 
Supersonic intercontinental Programmed automatic test syster 
bombing-navigation system Aircraft test equipment 
Hyperbolic battlefield navigation Militarized precision 
system for aircraft, pulse circuit testers 
land vehicles and man pack. 
Hyperbolic amphibious navigation system 
Aircraft rendezvous and 
station-keeping systems 


Automatic data processing for electronic 
countermeasures 

Data processor for electromagnetic intercept 
Threat evaluator for air defense 

Shipborne electronic data system for air 
defense 

Large-scope bombing radar indicator 


AA MOTOROLA 


Military Electronics Division CHICAGO « PHOENIX « RIVERSIDE 


Ferro-electrics. 
Ceramics. 

Solid state devices 
Ferrites. 


Drone guidance, data sensor, and data 
transmission integrated reconnaissance system 
Aircraft data sensor, and data transmission 
reconnaissance system 

High resolution side-looking radars for 
aircraft and drones 
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CHICAGO 








RiverRsivoe 


Five Military Electronics 
Division plonts in three 
locations. Over 500,000 
square fee! of engineering 
and production space, 
devoted exclusively to the 
design, development and 
manufacture of advanced 
militery equipment 





picture of the Los Angeles Yacht Harbor 


* 
Tonotron tube 


The Hughes TONOTRON tube presents a complete spectrum of grey shades. Result: high-fidelity picture reproduction. The 
illustration above, for example, is an unretouched photo of a typical radar display as viewed on the face of a TONOTRON 
E.1.A. Type 7033 Tube. 

Additional outstanding characteristics of the TONOTRON tube are high brightness (in excess of 1500 foot lamberts with 
full half tone range) and controllable persistence. The family of TONOTRON tubes is ideally suited for ground mapping, 
weather radar displays, slow-scan TV, “B” scan radar, oscillography, armament control radar, optical projection systems, 
and miniature radar indicators. 

Other Hughes cathode-ray storage tubes: The MEMOTRON® tube displays successive transient writings until intention- 
ally erased. The TYPOTRON® tube, an exceptionally high-speed character writing tube, displays any combination of 63 


letters or symbols until intentionally erased. For complete technical data please write Hughes Products, Electron 
Tube Division, International Airport Station, Los Angeles 45, California 





* TRADEMARK OF H.A.C 
@REGISTERED TRADEMARK 
Creating a new world with ELECTRONICS 


| HUGHES PRODUCTS 


i 
! 

= 

© 1958. HUGHES AIRCRAFT COMPANY 


SEMICONDUCTOR DEVICES - STORAGE AND MICROWAVE TUBES + CRYSTAL FILTERS - OSCILLOSCOPES - RELAYS - SWITCHES - INDUSTRIAL CONTROL SYSTEMS 
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developed for use in Navy airborne 
early warning and control aircraft (AW 
Dec. 22, p. 30.) 


>» Traffic Control For Carrier Aircraft— 
System designed to bring aircraft onto 
Navy carriers at precisely controlled 
intervals is being developed by Cornell 
Aeronautical Laboratory under Bureau 
of Ships sponsorship. Cornell carrier 
trafic control system operates somewhat 
like USAF’s old Volscan, but uses digi- 
tal computer instead of analog computa- 
tion. System will transmit desired 
commands for speed, heading and alti- 
tude to individual airplane cockpits via 
data link every few seconds. 


> Two Loran Patents Granted—Inter- 
national Telephone & Telegraph Corp. 
(ITT) has been awarded two U. S. 
patents covering basic Loran navigation 
system. One covers invention in 194] 
by F. G. Bac in France of the principle 
of using pulses transmitted by a pair of 
radio stations to provide family of 
hyperbolic lines of constant time differ- 
ence. Second patent, covering 1942 
invention by Andrew Alford of U. S., 
provides for complete Loran system in 
which two pairs of stations are em- 
ployed. 


P Signed On Dotted Line—Major con- 
tract awards recently announced by 
avionics manufacturers include the fol- 
lowing: 

¢ Burroughs Corp., two contracts to- 
taling $22.4 million for ground-based 
computers used in Atlas command 
guidance system, bringing company 
total to date for Atlas guidance to $68 
million. 

¢ Telecomputing Corp., Los Angeles, 
$2.8 million from Army Ordnance for 
data processing services at Holloman 
AFB and White Sands Missile Range, 
N.M. 

© Hoffman Electronics Corp., Semi- 
conductor Division, Evanston, IIL, two 
production contracts aang $791,000 
for solar energy converters, trom Army 
Signal Corps and Space Technology 
Laboratories. 

¢ Collins Radio Co., Cedar Rapids, 
lowa, $2 million for high density micro- 
wave system to be used at new Pacific 
Missile Range. System will relay voice 
teletype radar and other data between 
main control center at Pt. Mugu, Calif. 
and subsidiary centers at San Nicholas 
Island and Point Arguello. Company 
also received $3 million contract from 
Civil Aeronautics Administration for 
microwave link installations to tie civil 
and military long-range radars into air 
route traffic control centers. 

e Sverry Gyroscope Co., Great Neck, 
N. Y., $2.9 million from Air Material 
Command for AN/APN-59 airborne 
radar sets, spare parts and ground 
support equipment. 
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Write for Reghaiotag Bulletin 1400-AA. 


ptosis Fultow 


' LS COMPANY 


FULTON SYLPHON DIVISION Sreerennenntlil 1, Tenn. 
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NEW WAYS TO TRAIN TOMORROW'S 
ANTI-MISSILE CREWS 
are taking shape at 


DEL MAR ENGINEERING LABORATORIES 


Tomorrow’s ground-to-air and air-to-air anti-missile systems will not be 
effective until crews are trained to use them. For this reason, 

Del Mar Engineering Laboratories privately supports a dynamic R & D 
program that will provide realistic training systems concurrently 

with the delivery of weapons systems that are still under development. By 
not waiting for an “invitation to bid” on established training system 
requirements, Del Mar helps to “plug the gap” in America’s defense and 


drastically reduce dangerous lead-time periods. 


A product of this farsighted policy is the RADOP® Weapons Training 
System presently in universal use by the military air services of 

the United States, Canada, and other NATO countries. This system 
uses a wood-fiber tow target that costs less than a hundred dollars / 
and is launched and recovered in flight. The remarkable ability 


of the RADOP ® target to “stand in” for high-performance 





aircraft introduces a higher degree of realism into 


training than is available with other more costly systems. 


Del Mar invites Training Commands and weapons systems 
developers to write for particulars about company capability 
in the development of advanced aircraft or missile training 
systems and the production of associated hardware. 

Write Dept. A\W-540-2. 


ENGINEERS: Investigate employment opportu- 
nities with this steadily growing organization. 


Del War ENGINEERING LABORATORIES 
SS ole: ee 


international airport * los angeles 45 * california 








COMMUNICATIONS... 


Radio Set AN/ARC-57 . . . designed and de- 
veloped by The Magnavox Company, in 
conjunction with the Air Force, is an essen- 
tial UHF communications system, providing 
the utmost in performance and reliability for 
the CONVAIR B-58. 

It clearly demonstrates The Magnavox Com- 
pany’s ability to produce and work as a prime 
contractor on a complex weapons system. 


MAGNAVOX capabilities are in The Fields Of Air- 

borne Radar, ASW, Communications, Navigation 

Equipments, Fusing and Data Handling . . . your PRODUCTS 

inquiries are invited. THAT SPEAK FOR 


THEMSELVES 
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THE MAGNAVOX CO. « DEPT. 36 © Government and Industrial Division « FORT WAYNE, IND 





AERONAUTICAL ENGINEERING 


LEVAPAD (left) uses air lubrication to cut ground friction. Ford Motor Co. designed man-carrying scooter using three Levapads that 
can be propelled by less than 1 hp. Annular jet (right) when close to ground is more efficient lifting machine than helicopter or airplane. 


Designers Study Air Cushion Principles 


By J. S. Butz, Jr. 


Washington—Large machines capa- 
ble of traveling on a cushion of air 
over land and water without the use 
of wheels, tracks, hulls or hydrofoils are 
in the preliminary design and basic re- 
search stage by several U.S. military 
groups and industrial companies. 

Enough coarse data has been ob- 
tained to indicate that the lifting ca- 
pacity of certain machines can be in- 
creased several hundred times when 
they stay near the earth and operate 
continuously within the ground effect. 
'his represents a major improvement 
over conventional helicopters and air- 
planes which experience a lift increase 
of only 10 to 20% when they enter the 
giound effect. 

Study work on these machines is in 


Brea Rae 
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progress at the Department of Defense 
level, where it was begun for the now 
non-existent Office of the Assistant Sec- 
retary of Defense for Research and 
Engineering by the Weapon System 
Evaluation Group, in the Navy at the 
Office of Naval Research at the Bureau 
of Aeronautics and at the Bureau of 
Ships. Several offices of the Air Force 
and the Army have also been active in 
this area. 

Ford Motor Co., the Martin Co., 
Convair, Ryan and Hiller are among 
the U.S. companies studving this de- 
velopment. In England, work is being 
conducted by Saunders-Roe and in 
Switzerland one of the pioneers in the 
field, Carl Weiland, is still working. 

Anticipation of a large commercial, as 
well as military, market has resulted in 
a large shield of proprietary secrecy 


' 
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VEHICLE built by Spacetronics, Inc., rides a few inches off the ground and is designed to 
replace the truck as a vehicle for traversing swampy ground, snow or ice. A flexible skirt 
would enable it to cress many obstructions. Company plans to market a model for sportsmen 
at less than $2,000. Horizontal propeller behind driver maintains pressure in hollow body. 
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around this work, and patent litigation 
already is in progress. 

Basic research on these ground effect 
and air lubrication machines has reached 
the point that most experts in the field 
believe that a coordinated applied re- 
search program to gather detailed, quan- 
titative engineering data is the next logi 
cal step. 


Spacetronics Demonstrator 


One man-carrying demonstration 
machine has been shown publicly in re- 
cent weeks. This vehicle, built by 
Spacetronics, Inc., normally rides about 
four or five inches off the ground. Its 
undersurface is a large cavity or plenum 
chamber, and its lifting force is obtained 
by keeping a pressure of less than | Ib 
per sq. in. in this chamber. A propeller 
ot about four feet diameter driven bv a 
dione motor of around 12 hp. is used 
to maintain chamber pressure. 

A general review of the state-of-the- 
art of ground effect and air lubrication 
machines Was presented in a_ recent 
paper for the American Helicopter So- 
ciety by Gabriel D. Boehler of Catholic 
University and the Aecrophysics Co., of 
Washington, D. C. Dr. Boehler dis 
cussed three machines using the strong 
ground effect principle typical of pres- 
ent thinking but by no means all in 
clusive: 
¢ Small size STOL vehicle which dis 
charges air around the periphery of its 
wing in an annular jet. This annular jet 
increases the strength of the ground 
cushion, reduces ground friction and 
allows shorter ground roll for a given 
power available. 
¢ Ground limited, very 
ground, very large size (several hundred 


close to the 
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PLENUM CHAMBER principle (left) was used on Spacetronics machine (bottom p. 74). Labyrinth seal (right) was proposed for ocean 
vehicle several hundred feet in diameter. Seal would be designed to prevent leakage and maintain a strong air cushion under the machine. 


for Vehicles 


feet in diameter) vehicles using a laby- 
rinth seal to maintain a high pressure 
cushion, of supporting air under the 
machine. This vehicle has been pro- 
posed in England and Switzerland as a 
100-mph.-plus replacement for the 
oceanliner. It is under active study in 
the U.S. 

e Ground limited, rather far from the 
ground, small size machine comparable 
to an Army truck. It would use an- 
nual jets and ride four feet or more 
above the ground. The power-to-weight 
ratio would have to be much higher for 
this small machine than in the large 
tvpe described above because of its rela- 
tively high distance above the ground 
tor its bottom area. 


Ford ‘Levapads’ 

A somewhat different machine has 
been built and demonstrated by the 
Ford Motor Co. It is supported by 
‘‘Levapads,” flat circular plates that 
have compressed air forced out of their 
center 

This high-pressure air forms an 
air-bearing which raises the “Levapad” 
a few thousandths of an inch. Vehicles 
supported by this device must travel 
upon a completely smooth surface and 
are probably best suited for rail trans- 
portation (see figure at right). 

The ground effect machines now un- 
der study generally use an annular jet 
of high speed air or a labyrinth seal to 
trap air under the machine. ‘These 
seals increase the lifting effect of the 
ground cushion several hundred times. 
Exact benefits of the annular jets and 
labyrinth seals are not vet known because 
of a lack of systematic quantitative data 
that could not be made available except 
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at considerable expense through a coor- 
dinated research program. 

Until such a research program has 
been completed it would be impossible 
to say exactly what type of ground effect 
machine would be most economical and 
practical. Without definite information 
as to lifting power available it is not 
possible to tie down payloads, structural 
weights, powerplant requirements, etc. 

A number of small models of ground 
effect machines using annular jets are 
being flown at various places in the 
U.S. Most of this work is proprictary, 
but some of it is being done in govern- 
ment laboratories such as the Navy's 
David Taylor Model Basin. Most of 
these tests are concerned with stability 
problems for the performance of an- 
nular jets has proven more complicated 
than originally predicted. Many arrange 
ments are being tried on the models in 
an effort to produce an inherently stable 
configuration 

Basic purpose of the 
ground effect machine is to materially 
increase the surface speed of ships. Dr 
Boehler, who believes that this tvpe of 
machine is feasible, estimates its speed 
conservatively at 100 kt. Major prob- 
lems connected with the machine at 
present are the lack of complete engi- 
neering data on the labyrinth seal pro- 
posed by Weiland and insufficient loads 
data for large circular structures which 
might be forced down in a heavy sea. 

Saunders-Roe in England is report- 
edly studying this type of vehicle as is 
the U. S. Navy. Land versions of this 
vehicle are visualized by some as revo- 
lutionizing ground transportation in 
arctic regions. 

The very large amplification factors 
that were predicted for the annular jet 
in 1956 and 1957 in separate studies by 
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Boehler and H. R. Chaplin were met 
with much skepticism by some scien 
tists. Principle reason for this doubt 
was the fact that a large negative pres 
sure exists around the base of a high 
speed jet. It was thought that a circular 
jet would have a negative rather than 
pressure in its center and be 
supporting a vehicle 


positive 
useless for near 
the ground 

Boehler and Chaplin, however, rea 
soned that when the jet was close to the 
ground it would be turned outward in 
much the same manner that a paper cup 
spreads when it is pressed down on a 
flat surface Since the pressure acts 
uniformly in all directions the spread 
out jet would exert a pressure against 
the ground over a wide area, increasing 
the lifting power many times 

While no exact mathematical proof 
of this phenomena has been produced, 
it was verified experimentally in 1957 
by a group at the NACA 
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LEVAPAD is probably best suited for rail 
transportation because it must operate over 
a very smooth surface if its air lubrication 
or air bearing is to be maintained. 
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RELIABLE AND 
AVAILABLE 
“OFF-THE-SHELF” 
FROM TELE-DYNAMICS1 





. NEW Type 1004 Crystal-Stabilized FM Tr itter— 5-watt output 
At Tele-Dynamics Inc. the systems from 22 ounce package. Trve frequency modulation for first time 


in telemetry attained by diode copacitance variation (circuit 


concept, long in operation, offers patent applied for). 215-260 me in one unit. Crystal stabilization 


holds center frequency to 0.01% accuracy through —55 to 
many advantages to the user of 4-100° C, 159-2000 cps, 80g shock. 8 tuning adiustments. Has 
“ built-in output filter. Meets MiL-I-6181B. Available with 6.3. and 


telemetric components and hard- 28 v filaments, 
ware. Integrating their specialized 

knowledge in the search for system 

reliability and compatibility, TDI 

specialists have developed out- 

standing equipment with wide us- 

age in telemetry and other instru- 

mentation applications. 


One of the world’s largest and old- 
est suppliers of telemetering equip- 
ment, Tele-Dynamics continues to Type 1108A 100-Watt RF Power Amplifier—New moximum- 


efficiency unit for miniature telemetry systems. Covers full telemetry 


make available 6.0 off-t he-shelf sae range (215-260 mc), and adaptable to guidance band (430-520 
mc). Ceramic tube provides 100 watts with 3-watt drive and 


components, assemblies and sys- 850V B+. Utilizes interna! blower. Has built-in low pass output 
filter, and power ond plate leads ore RF filtered. Meets inter- 


tems of outstanding accuracy and ference specification Mil-!-6181B and missile environmental con- 


° ge ditions. Power tube protectively biased—detuning or loss of 
reliability ° excitation does not burn out tube or external power supply. 


Tele-Dynamics Inc. 
5000 Parkside Ave., Philadelphia 31, Pa. 


Please send me complete technical data and speci 

fications on telemetering equipments listed below. 
Type 1004 Crystal-Stabilized FM Transmitter 
Type 1108A 100-WATT RF Power Amplifier 
Type 1213A Voltage-Controlled Oscillator 


NAME TITLE 





Type 1213A Voltage Controlled Sub-Corrier Oscillator—Accepts 
either AC or DC transducer inputs. Conditioners converting ac to 
de no longer needed. Single ended or balanced input. +1.5 or 
0 to 3 volts, +7'4a% deviation all channels, +15 deviation 22-70 
ke. Available in all IRIG channels. Plugs into standard TDI pre- 
wired mounts forming system subassemblies. Meets missile environ- 
mental requirements. 8 ounces. 2 x 3 x 14”. Has test points, 
adjustment controls, built-in output filter and isolation from inter- 
action in multi-channel operation. Service proven. 


COMPANY 








AODRES 


CITY. 


ve 
38. 
Dye 
nity toe 
oe 
pe — 
SEERA TS. ct. 


© MISSILE AND AIRCRAFT 
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5 — See ag TEDE-DYNAMICS INC. 


HANDLING SYSTEMS 
* SYSTEMS DESIGN AND A Raymond Rosen Corporation 
© ENVIRONMENTAL TEST 5000 PARKSIDE AVENUE + PHILADELPHIA 31, PENNSYLVANIA 
© COMPUTING SYSTEMS Western Regional Offices: 15016 Ventura Bivd., Sherman Oaks, Los Angeles, California 


© COMMUNICATIONS 
305 Washington Avenue, S.E., Albuquerque, New Mexico 





JETS upstream of elbow in Proteus 705 turboprop engine plenum chamber (left) are fed from serate tappings. Plumbing is located 
between inner and outer skins. At right, multi-duct plenum chamber divides flow around intake elbow. Auxiliary intakes are at bottom 


Proteus 705 Overhaul Life Extended 


By John Tunstall 


London—Overhaul life of Bristol-Acro 
Engines’ Proteus 705 turboprop enginc 
has been extended to 2,000 hr. life by 
the Air Registration Board, after 22 
months of service on Bristol Britannia 
transports. 

Reliability of the 3,900 eshp. engine 

reported in a company analysis of 
172 unscheduled engine changes, which 
put average flying hours per unsched 
uled engine change at 3,000 hr. and the 
feathering rate at one engine per 4,850 
hr. of service. This record has been 
ichieved, the company said, despite 
frustrating encounters with new types 
f icing eonditions. Engine entered 
service with overhaul life of 800 hr. 

More than 50% of the unscheduled 
engine changes were due to two non- 
mechanieal features, which point up the 
outstanding over-all engineering integ- 
rity of the engine design. Both defect 
causes have been largely eliminated. A 
faulty batch of Nimonic first stage 
blading was responsible for 37.8% of 
the removals and 14.5% were due to 
ice damage to the compressor. 

The record of the later Proteus 755, 
ngine which is only slightly modified, 
is accordingly more impressive. By 
last September, engine hours per un- 
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PROTEUS turboprop engine is prepared for test in new British Overseas Airways Corp. 
installation at Nantgarw, Treforest, South Wales. Facility tests engines to 10,000 eshp. 
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scheduled engine change had reached 
4,380 hr. and the feathering rate was 
6,360 hr. This engine entered service 
12 months ago and its record, say Bris- 
tol engineers, compares with the best 
piston engines after many years in serv- 
ice. 

Currently, the Proteus 705 has an ap- 
proved life of 1,600 hr. with all Brit- 
ish Overseas Airways Corp. Britannia 
102 aircraft flying one engine to 2,000 
hours. The 755 engine has an approved 
life of 850 hr. and is on trials to 1,050 
hr. 


Annual Utilization 

Altogether Proteus engines logged 
356,000 service hours up to Oct. 31 
and Britannia annual utilization rose 
during this period from 2,500 hr. to 
3,800 hr., a figure which Bristol main- 
tains has never before been achieved so 
quickly by any other airplane. 

Fault in Nimonic 90 first stage tur- 
bine blade material resulted from blade 
makers using extruded stock which had 
necessitated the introduction of an ad- 
ditional annealing operation. This had 
increased the grain size and had cor- 
respondingly lowered the fatigue life. 
In all Proteus 705 engines the blade 
material was replaced by Nimonic 100 
at overhaul, according to Hugh Green, 
Bristol's chief production designer. 

The icing damage was caused by 


lumps trapped between the stators and 
the first stage compressor blades, caus- 
ing the blade tips to advance on the 
stators and rub. Modification was to 
increase the axial blade/stator clear- 
ance but the primary cure was the elim- 
ination of the icing itself. 

Main bearing failures accounted for 
nine out of 172 engines removed, and 
have been the subject of detail modi- 
fications. 

The most significant change was the 
elimination of the rear compressor rol- 
ler bearing. 

Originally the shaft was located later- 
ally by the roller bearing and axial 
thrust was taken by the ball bearing. 
Trouble developed because the ball bear- 
ing imposed a lateral restraint and ac- 
cordingly the roller bearing was clim- 
inated and both lateral and axial loca- 
tion was achieved by the ball bearing. 

New high tungsten alloy races were 
introduced on this compressor bearing 
and on the propellor turbine bearing 
as a result of two failures of the latter. 
The remainder of the nine bearing 
failures occurred in the propellor shaft 
coupling front bearing and were elim- 
inated by increasing the fatigue strength 
of the cage. 

Steel bearing cages had previously 
been given a phosphate treatment for 
lubrication purposes. This reduced 
the fatigue properties and a change was 
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ENGINEERS 


® Research ® Development 
® Electrical Controls 
Projects include constant speed drives, 


hydraulic motors, pumps and other com- 
ponents for commercial and military air- 


Send Resume and Technical Background Data to: 


SUNDSTRAND Personnel, Dept. A, 1401-23rd Ave., Rockford, lil. 


SUNDSTRAND AVIATION 


® Gearing ® Bearings 








AIRCRAFT 
TUBING 


CARBON « ALLOY :« STAINLESS 


Tailored to your needs—emergency 
and small quantity requirements 
from warehouse stocks— production 
and special requirements from our 
own mill at Adrian, Mich. 


Serving the Aircraft Industry for 38 years! 
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work in the fields of the future at NAA 


STRUCTURAL 
TEST 
ENGINEERS 


NAA has immediate openings 
for senior engineers to work 
on such top-level projects as 
the B-70, F-108 and the rocket 
ship X-15. 


As part of our expanding 
organization, you'll manage 
elevated temperature test 
projects, including planning 
and design; conduct tests and 
report results. 


INSTRUMENTATION 
ENGINEERS 


If you know instrumentation 
and equipment limitations, 
and are experienced in the 
design of setups, there is a 
career for you measuring 
strains, static and dynami 
loads, temperatures and 
deflections. 


Write to: Mr. A. A. Stevenson, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


NORTH (\ 


AMERICAN AMA 
AVIATION, INC. 
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One of New Departure’s high 
volume ball bearings. Low 
torque characteristics provide 
the high sensitivity demand- 
ed by speed control device. 


Photo: Courtesy Perfect Circle Corp. 


Nip Bearing Solved Response Problem 
ln New Auromotve Speed Control! Device! 


CUSTOMER PROBLEM: 


Extensive testing revealed sluggish response 
of automobile speed control device. 


SOLUTION: 

N/D Sales Engineer, in cooperation with 
manufacturer, recommended replacing existing 
pure thrust bearing and bushings with New 
Departure double-shielded ball bearings. These 
light-duty, non-loading groove bearings, with 
uninterrupted ball raceways, withstand radial 
and thrust loads in any combination. This 


change resulted in virtually friction-free oper- 
ation of the speed control device, correcting 
the response problem. What’s more, these New 
Departures eliminated a lubrication problem 
and simplified assembly and maintenance. 


Perhaps there’s a New Departure automotive 
production ball bearing that will help solve a 


problem in your product ... or produce an 
over-all cost savings. For more information, 
write Department G-1. 


Available through United Motors System and its Independent Bearing Distributors. 


ae 


—[-PARTURE 


DIVISION OF GENERAL/MOTORS, BRISTOL, CONN. 


NOTHING POLLS LIKE A BALL 





made to a sulphate treatment which 
restored the fatigue properties. 

The reduced chromium content of 
the Nimonic 100 material lowers its 
resistance to surface corrosion. This 
material, which replaced the Nimonic 
90 used in the Proteus 705, was used as 

design requirement in the later 750 
series. Subjecting this material to so- 
dium dichromate treatment produces a 
surface layer which restores the blade’s 
resistance. 

The most protracted development 
phase for the Proteus design team 
started late during proving trials when 
it was revealed that the intake config- 
uration would not process dry ice par- 
ticles. These crystals led to two un- 
suspected icing hazards which had not 
previously affected aircraft or piston 
engines. A baffling feature of both ic- 
ing conditions was the fact that they 
were aggravated by the application of 
cow! heating. 

In one condition, the ice crystals were 
dry, visibility was ,ood, the ambient 
air temperature was below —15C and 
heights were in excess of 20,000 ft. The 
other condition occurred at ambient 
freezing levels and the ice crystals were 
mixed with free water. 


Dry Icing 

Dry icing was first experienced in 
April, 1956, and an investigation pro- 
gram led to relatively simple modifica- 
tions which were easily incorporated. 
But these proved inadequate against the 
extremely severe mixed icing condi- 
tion which was not first encountered 
until after the aircraft had entered serv- 
ice in February, 1957. 

Che effects were confined to. tropical 
fronts with very high water content and 
resulted in total flameouts and com- 
pressor damage. 

Cause lay in the intake geometry of 
the Proteus, but dry ice particles can 
affect all large air-breathing engines. 
Against the classical supercooled drop- 
let icing hazard, the reverse low con- 
figuration of Proteus possessed inherent 
anti-icing properties, and the engine 
with conventional cowl heating had 
demonstrated outstanding performance 
throughout natural and simulated icing 
trials. 

In one severe test under Civil Aero- 
nautics Administration conditions, af- 
ter the engine had run for 43 min. at 
—4C with anti-icing services switched 
off, the output only dropped 3%. Con- 
tributing reasons, although these are 
cntirely incidental to the design, are 
the large plenum chamber which has 
1 marked volumetric icing tolerance 
and the presence of the combustion 
chamber tunnels which traverse the 
inlet annulus on the way to the tur- 
bines, and provide local surface heat 
ing. 


Dry ice particles do not stick to cold 
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Where reliability is critical... 


Chemelec 


STAND-OFF and FEED-THRU INSULATORS 


Patented Metal-Base Type 


Simple to install, resistant to heat and break- 
age, and—above all—reliable under any con- 
ditions, Chemelec Stand-Off and Feed-Thru 
Insulators are the obvious choice in missile guid- 
ance, fire control, tracking, and radar systems . . . 
nearly all critical electronic circuits. DuPont 
TeFLont—unmatched for electronic applications 
—is used as the insulator body. Teron has ex- 
ceptional dielectric properties, is chemically inert, 
resists heat to extreme temperatures, won't break 
under severest shock or vibration. And, Chemelec 
Compression-Mounted Stand-Off and Feed-Thru 
Insulators are designed for easy installation. You 
simply press them into pre-drilled holes; they 
become self-fastening, requiring no additional 
hardware for adjustment. Available in compres- 
sion-mounted, metal-base, miniature and sub- 
miniature types . . . standard R.M.A. colors with 
a wide range of sizes and terminal designs. 

For further information, write for Catalog 
EC-358. Fluorocarbon Products, Inc., division of 
United States Gasket Co., Camden 1, New Jersey. 


Chemelec connectors 
—Teflon Insulated for Outstanding High Frequency Service 


*Registered Trademark 


Chemelec Trer.on-insulated male and fe- 
male connectors are used mainly as break- 
away connectors plug-in crystal diodes, 
plug-in coils and forms, test probes. Once 
compressed into chassis holes, the connec- 
tors need no further adjustment or hard- 
ware. Chemelec Connectors have all the 
fine Terton characteristics, and are avail- 
able in the .040, .050, and .064 pin size 
Female connectors are also available in the 


tDuPont Trademark .080 size. 
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THE MERGER 


The legal act of merging two companies into one does not of itself 
change the sum total of their capabilities. Thus, today the compe- 
tence of the Ramo-Wooldridge Division for the development of 
electronic systems for military and commercial applications is indis- 
tinguishable from that of its predecessor organization, The Ramo- 
Wooldridge Corporation, while the skills of the Thompson Products 
group of divisions in the design and large-scale production of preci- 
sion devices also remain unchanged. Soon, however, effects of the 
merger will begin to appear. One early effect will be an important 
addition of manufacturing strength to Ramo-Wooldridge programs, 
several of which have passed out of development and are in the 
prototype or manufacturing phases. Conversely, the special skills 
of Ramo-Wooldridge scientists and engineers in certain fields can 
usefully supplement the services that the Thompson Products divi- 
sions offer to their customers. 

The formation of Thompson Ramo Wooldridge Inc. is intended 
to provide an unusual capability for the development and produc- 
tion of the complex electronic and mechanical devices and systems 
required by today’s expanding technology. 


rN Thompson Ramo Wooldridge Inc. 


Main Offices + Cleveland 17, Ohio 
Los Angeles 45, California 


DIVISIONS AND PRODUCTS 


TAPCO: Missile and aircraft auxiliary power 
systems, ground support systems, fuel systems, 
pumps, accessories, hydraulic systems, pneu- 
matic systems; electronic control systems, 
microwave switches; frame structures, pressure 
vessels. Jet engine compressor blades, rotors, 
stators, and impellers; turbine buckets, rotors, 
and stators; structural and fabricated compo- 
nents. Rocket engine cases, nozzles and pumps. 
Nuclear reactor control rods, pumps, access- 
ories, and core structures. Precision investment 
and continuous vacuum cast parts for aircraft, 
missiles, jet and rocket engines. Vacuum cast 
super-alloy ingot, billet and mill shapes. 


RAMO-WOOLDRIDGE: Electronic reconnais- 
sance and countermeasures systems, infrared 
systems, analog and digital computers, air 
navigation and traffic control, anti-submarine 
warfare, electronic language translation, infor- 
mation processing systems, nuclear energy 
applications, missile electronics systems, ad- 
vanced radio and wire line communications. 


AUTOMOTIVE and INDUSTRIAL PRODUCTS: 
Valves and associated parts for all types of 
internal combustion engines. Steering linkages, 
front wheel suspension ball joints, hydraulic 
cylinders and pumps, cylinder sleeves, piston 
rings. Truck retarders. Diesel engine turbo- 
chargers. Rock drill bits and drill rods. Alloy 
pistons for automotive and aircraft; impact 
extrusions, permanent mold and die castings 
A wide variety of automotive replacement parts 
distributed nationally and overseas through 
7,000 distributors. 


CONSUMER PRODUCTS: High fidelity amp- 
lifiers; FM-AM radio tuners; magnetic tape 
recorders; stereophonic sound systems, public 
address and intercommunication systems. Tele- 
vision cameras for industrial and broadcast 
purposes; complete low-power television broad- 
casting stations. 


THE THOMPSON -RAMO-WOOLDRIDGE 
PRODUCTS CO.: Digital contro! computers 
and associated equipment for automatic control 
of industrial processes, data logging and com- 
putation, pilot plant operation and process 
research, test facility operation, and genera! 
computational use. 


PACIFIC SEMICONDUCTORS, INC.: Ger- 
manium and silicon diodes and transistors 
high voltage rectifiers, subminiature rectifiers 
voltage variable capacitors. 


Number of employees: 22,000 

Estimated 1958 Sales: $335,000,000 
Plants in Los Angeles, Bell, Culver City and 
Long Beach, Ca/ifornia. Denver, Colorado 
Michigan City, indiana. Cambridge, 
Massachusetts. Warren and Portland, Michigan 
St. Louis, Manchester and Sullivan, Missouri 
Cleveland, Euclid, Willoughby, Minerva, and 
Columbus, Ohio. Danville and Harrisburg, 
Pennsylvania. Roanoke, Virginia. St. Catherines 
Ontario. 
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ICE particles in presence of free water, stick in elbow of plenum chamber intake (left—A) and are cleaned by jets supplied from compressor 
tapping (B). Glow plugs ensure automatic relight (C), as a safeguard. Graph at right shows extension of Proteus overhaul life. 


surfaces. Because of their physical 
stability, relatively large size and inertia, 
they bounce their way through engine 
breathing systems, and pass over wings 
and external surfaces. Ice crystals were 
thought to occur only in upper cloud 
formations and then in very slight con- 
centrations. There had been little need 
to collect data, particularly of a quan- 
tative nature, and little existed. 

First signs of trouble occurred dur- 
ing BOAC Britannia route proving 
trials in the area of Entebbe. Manifes- 
tations were momentary drops of en- 
gine rpm. of about 2% and in some 
cases total flameout occurred. Response 
to manual relighting measures was im- 
mediate. 

Because of the absence of external 
icing and the fine weather conditions, 
these fluctuations were first attributed 
to water in the fuel system. Eventually 
a Britannia, fully-instrumented and 
equipped with closed-circuit television 
to view the intakes, revisited Entebbe. 

[he cameras immediately revealed a 
new icing technique. Ice particles 
trapped in crevices and pockets in the 
plenum chamber built up, compacted, 
then broke away and crashed against 
the inlet guide vanes causing temporary 
partial blockage which disturbed the 
flow 

In most cases at Entebbe, the dis- 
turbance was only sufficient to douse 
one or two combustion cans and cause 
slight fluctuations in engine speed. But 
larger formations produced complete 
flameout, the water content itself con- 
tributing to the dousing effect of the 
flow disturbance. 

These larger formations were associ- 
ated principally with the heated sur- 
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faces which caused partial melting. In 
this condition the particles became 
sticky and compacted more readily. The 
same process explained the adverse ef- 
fects produced by using the anti-icing 
SETVICES. 

Remedial action proved simple and 
effective and was readily applied to ex- 
isting aircraft. The intake was cleared 
of auxiliary intakes which trapped the 
ice particles and was generally cleaned 
up. 

Local heating was minimized by 
shielding the combustion chamber el- 
bows. Platinum alloy glow plugs were 
inserted into half the combustion cans 
to ensure automatic relight. 


Engine Speeds 

Although no further flameouts were 
experienced, some slight fluctuations in 
engine speed persisted. These were of 
such short duration that they would not 
have been detected on an ordinary 
revolution counter. Bristol's engineer 
ing ice specialist added: “It was still 
infinitely smoother than a piston en- 
gine.” 

The second and more vicious mixed 
icing condition was not experienced 
until Mav, 1957, several months after 
the Britannia had entered service 

Turbulence at the ambient freezing 
level produced a mixture of dry ice par 
ticles and free water. The large surfaces 
presented by the plenum chamber in- 
take elbow due to the reverse flow lay- 
out were made wet by the free water 
and induced large quantities of par- 
ticles to stick and accumulate in the 
bend. 

The cure was to accelerate the boun- 
dary layer in this area by a system of 


jets bled from the compressor. The 
rig testing was carried out at the Royal 
Aircraft Establishment. The method 
prevents the formation of ice at this 
area for a bleed flow of 2%. Again the 
modifications were hasapaeiiell in the 
original hardware, and as a result flame 
outs were eliminated and Proteus was 
cleared for all forms of icing conditions 

A particularly glum day was regis 
tered between these two icing periods, 
when a BOAC Britannia seeking dry 
icing conditions in the Carribbean area 
flew into the core of an isolated cumulo 
nimbus. The sudden temperature 
change caused a differential contraction 
of the compressor casing which closed 
up at the center line. 

Severe rubbing and welding of the 
stator blades in this region with the 
compressor drum spacing rings ruined 
two compressors. This type of contrac 
tion is inherent with a double-walled 
casing divided horizontally. The modi 
fication included relieving the tips of 
the stator blades in the region of the 
casing joint and by giving the drum 
spacer rings a hard anodized abrasive 
surface, readily able to remove blade 
material by grinding 

The 750 Proteus series is physically 
similar to the 700 engines but 
has been uprated to meet the long 
range Britannia requirement. The 
power turbine assembly is redesigned 
and gas temperature raised. Principle 
derivative is the 758 which has addi 
tional burners to provide a 4% boost in 
takeoff power at elevated airfields. The 
cruising rating remains unaltered. 

This series is to be superceded by the 
760 series which introduced re-stag 
gered compressor entry guide vanes and 
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OF RYAN 
ROCKET MOTOR 
PRODUCTION 


Ryan has built every production rocket motor 
"~~ for America’s first operational guided missile 
—the Army’s Corporal —for over five years. 

It takes tremendous power to boost the 10-ton Cor- 
poral to Mach 3 flight speeds... to drop its atomic blast 
on a target 100 miles away. And this power must be 
controlled with pinpoint precision. 

Ryan achieves this fine precision by forming, weld- 
ing, and machining Corporal rocket motors to labora- 
tory-like tolerances. Ryan has over twenty years’ 
experience in this exacting type of work, which merges 


high-temperature metallurgy with manufacturing skills. 

Designed by the Cal-Tech Jet Propulsion Labora- 
tories, the Corporal motor is built by Ryan for the 
Firestone Tire and Rubber Company, prime contrac- 
tors for the Corporal missile. 

The Army relies on the Corporal’s rocket motors for 
unerring performance—shot after shot. America’s 
aircraft, engine, and missile manufacturers can rely on 
Ryan, too—for building complete propulsion systems 
...for building single components for rocket motors, 
ramjets, or turbojet engines. 


RYAN BUILDS BETTER 





clectro-polished compressor _ blades. 
These two features contribute to a re 
duction in specific fuel consumption of 
3%. All current production and over- 
hauled engines are being delivered to 
this standard. 

The 765 derivative of 4,445 eshp. 
achieves a 6% power increase at cruise 
and takeoff for small increases in com- 
pressor speed and turbine temperature 
which the company says will not ma- 
terially shorten the engine life. De- 
rivatives in all three series have been 
fully certified. The military 255 is a 
765 engine with a one-shot water in- 
jection system for takeoff. 

The company disclosed that develop- 
ment work on another series is well 
under way. The main difference of this 
series will be the incorporation of 
labyrinth seals at the tips of the turbine 
blades, which substantially improve 
turbine efficiency. 

The company has temporarily drop 
ped development of a Proteus type en- 
gine which was to have had air-cooled 
first stage turbine blades. 


WHAT'S NEW 





Reports Available 


The following reports were sponsored 

by the Office of Technical Services, 
U. S. Dept. of Commerce, Washington 
25, D. C.: 
A Study Of A Controlled Acoustical 
Experiment In A Water Tank At 213kc. 
—by W. G. Neubauer, Naval Research 
Laboratory. Jan., 1958. $.50; llpp.; 
(PB 131474). 


Development of Niobium-Base Alloys 
-by R. T. Begley, Westinghouse Elec- 
tric Corp., for Wright Air Develop- 
ment Center, U. S. Air Force. May, 
1958. $2.50; 113pp.; (PB 151004). 


Determination of Hydrogen in Zircon- 
ium Hydride—by W. H. Jones, Wright 
Air Development Center. Dec., 1957. 
$.50; 10pp.; (PB 131972). 


Development and Evaluation Services 
on Ceramic Materials and Wall Com- 
posits For High-Temperature Radome 
Shapes—by J. J. Dorsey. P. R. Mallory 
& Co., Inc., for Wright Air Develop 
ment Center, U. S. Air Force. Feb., 
1958. $.75; 20pp.; (PB 131987). 


Bibliography On Photographic Film 
Dosimetry—by G. H. Gnffith, Wright 
\ir Development Center. May, 1958. 
$.75; 19pp.; (PB 151026). 


An Extraction Procedure For The De- 
termination Of The Metallic Constitu- 
ents In Greases—by L. A. Harrah, 
Wright Air Development Center, U.S. 
Air Force. May 1958. $.50; 15pp.; 
(PB 151027). 
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RAMJET RECIPROCATING 


@ Continental Aviation & Engineering Corp. is exceptionally 
well qualified, both by experience and by facilities, for work 
on the weapons systems of tomorrow. Our background 
embraces not only a half-century of internal combustion 
engine experience, but also years of pioneering in gas turbine 
engine development, and a full decade of work in the field 
of solid fuels for ramjet propulsion of missiles and target 
drones . . . Continental is staffed and equipped for a wide 
range of assignments, military and commercial. The Detroit 
Division Research and Development Department is supported 
by our modern-to-the-minute Component Testing Laboratory 
complete with environmental facilities located at Toledo. The 
Toledo Production Division now producing various turbine 
engines in volume is capable of supporting diversified pro- 
grams... The CAE record of achievement is one of which many 
a larger company might be proud. Inquiries are invited from 
those having propulsion problems, on the ground, on the 
water, in the air. 


CONTINENTAL AVIATION & ENGINEERING CORPORATION 


12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN 


SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 





The PLANE 


Northrop’s F89H Scorpion, 
missile-carrying interceptor in 
service with the Air Force. 
The Scorpion is a two-seat All- 
weather Interceptor Fighter, 
flying at over 600 mph with 
a ceiling of more than 50,000 
feet. Power consists of twin 
Allison J35 turbojets with 
afterburners. 


The PROBLEM SILASTIC SEAL 


Maintaining an unbroken air- 
foil between flaps and fuselage 
fillets. A rubbery seal was 
desirable, but had to be very 
resistant to heat because of { 
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stream and repeated abrasion. 




















The PRODUCT 


s---- DILAOTIE 


Northrop designers called for flap 
seals of Silastic®, the Dow Corning 
silicone rubber. Silastic is durable, 
stays rubbery under extreme con- 
ditions. 
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TYPICAL PROPERTIES OF SILASTIC FOR SEALS 


Temperature range, °F —130 to 500 
Tensile strength, psi 750 to 1400 
Tear Strength, lb/in 100 to 200 
Compression set, %, @ 300 F ___. 20 to 40 


For more information write Dept. 0913. 


Dow Corning 
CORPORATION 


MIDLAND, MICHIGAN 
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CAB Accident Investigation Report: 





Mechanic Blamed in Western Crash 


At 1344,’ Feb. 13, 1958, just after take- 
off, Western Air Lines Flight 19 experi- 
enced severe control difficulty and made an 
emergency geardown landing in the desert 
4 mi. north-northwest of the Palm Springs, 
Calif., Airport. During the ground roll the 
aircraft, a Convair 240, N 8405H, struck 
large boulders in its path and fire occurred 
which consumed the major portion of the 
aircraft. There were no fatalities but seri- 
ous injuries resulted to 5 of the 18 passen 
gers and minor injuries to most of the 
others. The crew of three received minor 
or slight injuries. 


HISTORY OF THE FLIGHT 


Western Air Lines Flight 19 is a sched- 
uled passenger service between Las Vegas, 


Nev., and San Diego, Calif., with an inter- 


mediate stop at Palm Springs, Calif. On 
Feb. 13, according to normal scheduling, 
the aircraft, N 8405H, used on Flight 19 
was flown from Los Angeles to Las Vegas 
as Flight 12. This was the first flight for 
the airplane following a No. 3, areas 1 and 
3, heavy maintenance, check performed by 
the company at its overhaul base located 
on the Los Angeles International Airport 
The flight crew of Trip 19, who also 
operated Trip 12, consisted of Capt. Rich 
ard E. Schumacher, First Officer James R. 
LeBel, and stewardess Barbara F. Grimes. 

Following crew preparation for both 
flights, Trip 12 was completed in a routine 
manner. At Las Vegas 330 gal. of fuel 
were added to the existing fuel on board, 
making a total of 700 gal. No maintenance 
and no other pertinent services were per 
formed or requested. Departure from Las 
Vegas was at 1230, about 15 min. behind 
schedule, the result of minor unrelated de 
lays. First Officer LeBel, seated in the cap- 
tain’s seat, flew the aircraft to Palm Springs 
while Capt. Schumacher, in the right 
seat, supervised the flight and performed 
the duties of first officer. The flight was 
planned according to a DVFR (Defense 
Visual Flight Rules) flight plan. Upon 
reaching the intended cruising altitude of 
10,000 ft. mild turbulence was encountered 
and for passenger comfort the altitude was 
changed to 12,000 ft. Otherwise, in clear 
weather conditions the segment to Palm 
Springs was uneventful and arrived at 1330 

The Palm Springs stop was for passenger 
changes only; therefore, the crew remained 
on board and the aircraft did not receive 
attention. After about 6 min. at the ter 
minal the engines were restarted and First 
Officer LeBel taxied the airplane to run 
way 31 for takeoff. Pretakeoff checks were 
completed during which the engines, pro 
pellers, and instruments gave normal indica- 
tions. The gross weight of the Convair was 
35,655 Ib., which was 4,742 Ib. less than 


‘All times herein are Pacific Standard 
based on the 24-hr. clock. Altitudes are 
mean sea level unless indicated otherwise. 
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the maximum allowable for takeoff. Accord- 
ing to the load manifest the load was dis 
tributed within the center of gravity limita- 
tions. 

About 1342 Flight 19 took off from 
runway 31. The takeoff appeared normal, 
and the aircraft climbed to approximately 
500 ft. above the ground. At this time 
several ground witnesses saw two or more 
silvery pieces separate from the aircraft. 
Most witnesses said the pieces seemingly 
separated from the area of the right wing 
Almost simultaneously the aircraft was ob 
served to nose down sharply and descend 
at a steep angle. As it neared the ground 
it leveled off considerably but continued 
to descend. It contacted the ground rais 
ing a large cloud of dust and then dis 
appeared from the view of the observers 
behind intervening higher terrain. Seconds 
later large columns of smoke were seen 
rising from the accident site. 

Weather conditions were no 
the accident. 


INVESTIGATION 


Prior to the origination of Flight 12 the 
pilots performed a preflight walk-around 
inspection of the aircraft. The description 
of this inspection by the pilots indicated 
it was in accordance with company proce 
dures. It also showed that the inspection 
would have revealed discrepancies of a 
nature which would normally be detected 
during the pilot walk-around. However, 
none were noted. 

Both pilots stated that except for about 
4 deg. left aileron trim required during 
climb and about 34 deg. in cruise, N 8405H, 
its powerplants, and all equipment func- 
tioned perfectiy. The amount of trim 
necessary, they stated, was within allowable 
tolerance for continuation of the operation 
but would have been written up after the 
completion of Flight 19 

The pilots stated that the takeoff roll 
was entirely normal and when the aircraft 
was approximately 30 ft. above the runway 
the landing gear was retracted. Thereafter, 
takeoff flap was raised and power was re 
duced to METO (maximum except take 
off). When it was determined that no 
appreciable turbulence existed and about 
1,000 ft. (550 ft. above the ground) was 
reached the first officer called for climbing 
power. The pilots stated the climb angk 
was normal and the airspeed was 155 kt 
The first officer made a slicht right bank 
to keep another aircraft in sight and then 
rolled out. At this instant there was a 
noise which impressed the pilots as being 
a structural failure. First Officer LeBel, who 
continued to fly the airplane, said the ele 
vator control became “sloppy” and the air 
craft began “bucking” and “buffeting” in 
a manner “as bad or worse than a secondary 
stall.” The nose of the aircraft dropped, 
and elevator control would not raise it. 

First Officer LeBel said that at this time 


factor in 


he doubted if he would be able to control 
the aircraft and told Capt. Schumacher 
he thought they must have a “broken ele 
vator.” Both pilots stated that they agreed 
a crash landing was inevitable and that the 
nose would have to be raised to accom 
plish it. First Officer LeBel stated that he 
then pushed the nose down to a 30-40 deg 
angle and added nearly full power. When 
the airspeed increased to 240-260 kt. the 
first officer a partial regaining of 
elevator control 

He then added full power and when 
about 300 ft. above the desert began de 
creasing the angle of descent. The first 
officer said that when the aircraft was about 
50 ft. above the ground, Capt. Schu 
macher asked if he wanted the landing gear 
down. The reply was affirmative. When the 
landing gear extended, the first officer said 
that he noted somewhat more positive el 
vator control. He said that he was able to 
raise the nose of the aircraft so that ground 
contact occurred main gear first, the 
slightly raised. The touchdown 
speed was unknown but the first office 
thought it was in excess of 200 kt 

A passenger seated on the right side of 
the aircraft in the seat of the first 
row stated that at the outset of the vibration 
he saw a large piece of the right wing break 
loose and “flop back and forth” on the 
wing. He said this lasted three to four 
seconds, then the piece separated from the 


sensed 


nox 


specific 


window 


wing. He said when the 
a mass of tubing and 
along the front of the wing. At 
other passenger saw a piece flash past his 
window at approximately the time the buf 


feting started 
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Severe Buffeting 

The buffeting in the cabin was described 
ind the stewardess 
One aircraft “bobbed 
like a cork on a stream,” and another said 
the buffeting made it difficult to get hold 
of her safety belt clasp to pull the belt 
tighter. The stated the buffet 
ing spilled galley equipment onto the floor 


by several passenger 


passenger said the 


stewardess 


hurled her equipment kit down the aisk 
and even shook her stewardess cap from 
her head. She doubted that she could have 
stayed in her seat if her seat belt had not 
been fastened. She said there 
tern to the buffeting and it was equally 
severe up and down and from side to sid 

The crew said the aircraft rolled fairly 
well over the rough terrain until it struck 
which scattered 
desert surface. They stated the landing gear 
failed when it struck the boulders and 
mounds of drifted sand. The aircraft then 
slid to a stop and fire broke out in the 
left wing. Almost at once the fire spread 
and became uncontrollable 

Because of the fire on the left side of 
the aircraft the evacuation was accomplished 
through exits on the right side. The front 
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Boabaker scienusts and engineers 
are dynamically attacking 

and overcoming the highly 
specialized electronic barriers . 
associated with space-age technology 
A skillful blending of 

technical ability, 

competitive production capabilities, 
und extensive testing facilities has 
established Brubaker Electronics 
us top-flight experts 

in the research, design, | 

and development of complex 
clectroni¢ systems and components 
for both military and 

industrial applications 

Brubaker’s experience, 

personnel, and capabilities, 
together with a well-integrated e 
research program, are the reasons 
why Brubaker equipment ts 
Operational on so many of - 


the nation’s vital weapons systems 


Past achievements show why 
Brubaker is superior in the area 

in which it operates 

coding and decoding systems, radar, 
radar beacons, IFF, telemetering, 
communications and 

custom test equipment, 

highly classified military 

electronic systems 

and such components as networks, 
delay lines, pulse transformers, 
switches and relays, 

If vou have a problem 

in advanced eléctronics 

Brubaker engineers have a solution! 


Wire, write or phone 


BRUBAKER ELECTRONICS INC 
subsidiary of 

ieee tele)’ | ehdl. (cmee)-ile)-F wee), 
3652 Eastham Drive 

Culver City, California 

Telephone: TExas ‘0-644 1 

TWX Culver City, Calit. 7239 





THE HOT PUMP 


ANSWER for 


high temperature 


hydraulic testing 


The 
.@e} = 3 - 


TRIPLEX 





Pump 


Installation of Kobe Triplex Pumps 
at the Bendix-Pacific high temperature facility 


Over the past two years the Kobe Tri- 
plex pump has been proved capable of 
pumping hydraulic fluids at tempera- 
tures ranging from —65°F. to 550°F., 
at pressures up to 5,000 psi. Two dif- 
ferent companies have each logged 
more than 1,000 hours on a Kobe 
Triplex at temperatures in excess of 
400°F. Neither of those two installa- 
tions nor any other in high temperature 
service have experienced any repair or 
replacement problem. 


seals in the fluid end, and by a metal- 
to-metal lapped fit on the plungers and 
liners. There is no requirement for cool- 
ing any part of the pump in high tem- 
perature service. 

When used in a high temperature fa- 
cility, the Kobe Triplex eliminates the 
requirement for a high pressure heat 
exchanger. The pump permits the de- 
sign of a test stand with a minimum of 
fluid in the system and thereby mini- 
mizes the maintenance cost of peri- 


Also pumps for 


HYDRAULIC COMPACTION 
STRESS ANALYSIS 
TESTING PRESSURE VESSELS 


In addition to the standard 5,000 
psi units, Kobe Triplexes are 
available with pressure ratings of 
10,000 psi and 20,000 psi, and a 
50,000 psi version is now being 
developed. These are suitable for 
use with oil or water with 

soluble oil. 


We will, of course, welcome an 
opportunity of quoting on your 
requirements. Please call or write = 


odically replacing expensive hydraulic 
fluids. Technical data on request. 


The Kobe Triplex is characterized by 
having metallic gaskets for all static 


AIRCRAFT SALES DIVISION 
3034 E. Slauson Ave. § 815 Superior Avenue 
Huntington Park, Calif. ; Cleveland 14, Ohio 
LUdiow 8-1271 4 CHerry 1-5633 
i 


Recent shipment 
of 10 Kobe Pumps 
for Convair, Ft. Worth, 
for high temperature testing. 








loading door was opened by Capt. Schu- 
macher and the first and second window 
exits on the right side by passengers. A 
third passenger, with stewardess Grimes at 
his side, attempted to open the rear emer- 
gency door but found it was jammed. 

According to the crew and passengers, 
the evacuation was fairly well distributed 
through the three openings. It was done 
in an orderly and rapid manner with most 
agreeing it required less than a minute. 
It was also agreed that seat belts remained 
intact and the seats anchored to the floor. 
The leg of one passenger was broken when 
it was caught in a seat or became entangled 
in a safety belt as he was stepping through 
the second window exit. There was no 
panic and passengers moved well away from 
the fire fully cognizant of the possibility 
of an explosion. The captain and first 
officer then checked the cabin to be sure 
all were out. Many passengers were highly 
complimentary of the efficient manner in 
which the pilots and stewardess handled 
their duties, 

Investigation at the accident scene re- 
vealed that the aircraft initially contacted 
the ground four miles from the far end of 
runway 31. This area is desert land which, 
ilthough relatively flat, has many sharp 
rises, depressions, and mounds of drifted 
sand. It is also strewn with thousands of 
large and small boulders buried or par- 
tially buried in the desert floor. The initial 
contact was evidenced by intermittent tire 
tracks on a magnetic heading of 320 deg. 
The tracks were apparent over a distance 
of about 600 ft., at the end of which the 
left main gear struck and was torn off by 
a huge boulder. This gear was located 
ibout 100 ft. past the boulder and about 
45 deg. to the right. The absence of marks 
in the sand showed the gear was lofted to 
the final resting place. 

The aircraft continued straight ahead 
through many boulders, over dunes, and 
uneven terrain which subjected it to severe 
impact forces. With the left gear off, the 
impacts caused major components of the 
iircraft to separate along the wreckage path 
he left propeller dome was found 700 ft 
from the initial ground contact and at 1,100 
ft. the left engine nose case and propeller 
ume to rest. A few feet farther and slightly 
to the right the right engine nose case and 
propeller were located. Numerous smaller 
pieces of aircraft structure were strewn 
long the path at various distances. The 
right wing was sheared off and it came to 
rest inverted 1,185 ft. past the initial con 
tact point 

Just beyond this wing the right engine 
power section and right main landing gear 
were found 

The remaining portion of the aircraft 
stopped upright a few feet past the right 
wing and engine. This portion consisted 
in the main of the fuselage, left wing and 
engine, and portions of the empennage. 
Although completely gutted by fire, the 
fuselage, according to testimony of the crew 
ind passengers and some physical evidence, 
ipparently withstood the severe ground 
impacts and came to a stop in relatively 
good condition. Because of the destruction 
by fire it was impossible to determine why 
the rear emergency exit was jammed 

The major portion of the right wing 
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Ofeyetmberecever- 
thinking... 


.research and experience developed 

Magnetic Research Corporation’s all new 
DC-DC CONVERTER...a converter 
whose versatility is adaptable to telemeter- 
ing, guidance, control and communication 
groups ..'. or any other application 
where the DC regulated power is required. 
DC-DC CONVERTER specifications 

OUTPUT POWER: MULTIPLE 150 WATT MAX 

SIZE: 5.0” X 3.5” X 3.7”. WEIGHT: 3.5 Ibs 

EFFICIENCY: GREATER THAN 75 

LINE REGULATION: LESS THAN 

SHORT CIRCUIT PROOF 
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write for our new Catalog: 
“RELAYS BY DIAPHLEX”’ 


with over 225 standard adjustments listed that are interchangeable with, and 
cross referenced to the WE-280 code number. 
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leading edge between the fuselage and right 
engine nacelle was found about one-half 
mile past the far end of runway 31. ‘This 
location relative to the aircraft wreckage 
site confirmed ground observations that this 
component had separated in flight. 

This portion of the right wing leading 
edge is installed as an individual section 
of leading edge. Its size is 52 in. long and 
25 in. deep, and it serves as part of the 
airfoil design by forming the leading edge 
of the wing inboard of the right engine 
nacelle to the fuselage. Its construction 
is a series of six former ribs over which the 
wing skin is attached. The component is 
hinged on the top side with a “piano hinge” 
enabling it to be raised for inspection and/or 
repair purposes. In its down position the 
leading edge is secured by a series of 27 
10-32 x 11/16, stress screws installed from 
the bottom edge of the leading edge into 
im equal number of 10-32 self-locking nuts 
mounted on the lower spar cap of the wing 

Gap straps are used to cover the small 
spaces on each side of the leading edge 
when it is in the down position. The gap 
straps are flexible metal strips retained by 
screws at the top. At the other ends, or 
bottom ends of the straps, are cross pins 
which serve to connect the straps ito a 
turnbuckle overcenter latch assembly which 
is for the purpose of adjusting and drawing 
up the ‘straps. The turnbuckle overcenter 
latch unit is screwed to the lower spar cap 
Over the gap strap length a series of 12 
fasteners is incorporated to hold the strap 
and prevent it from “ballooning” in flight. 
Although the straps do hold the leading 
edge down to some extent they are not 
intended to serve this function. 

As noted, the leading edge component 
was recovered about one-half mile from the 
far end of runway 31. It was relatively 
intact except that the skin covering, about 
one-half of the heater duct, and the piano 
hinge were missing. A major portion of 
the skin and the heater duct were located 
ibout 200 yards beyond the leading edge 
The hinge was recovered with the right 
wing and although badly impact-damaged 
t was still attached to the wing. The miss- 
ing balance of leading edge skin, a piece 
about 18 x 18 in., was attached to the hinge. 

The self-locking nuts which were pre 
viously mentioned as serving to retain the 
27 stress screws are normally held in posi 
tion by a “gang channel” riveted tb the 
lower spar cap. The gang channel was 
recovered in several sections with 21 of the 

self-locking nuts still in place. The 
hannel was recovered in the main wreckage 
separated from the wing spar cap by impact 
forces which sheared the retaining rivets 

Each of the self-locking nuts was meticu 
lously examined under a magnifying glass 
for any evidence of pulled threads, sheared 
screws, or other evidence which would indi 
cate that the stress screws were in the nuts 
at the time of the accident. The nuts 
were examined in their recovered condition 
ind again after they were cleaned. There 
was no evidence which indicated the screws 
were in the nuts. In fact, the threads of 
cach nut were found to be in good condi 
tion; none was pulled and there were no 
screw portions in any of the nuts. Also, 
a search in the wreckage and along the 
ground and flight path failed to recover 
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any of the screws normally used to secure 
the leading edge. 

The countersunk screw holes in the lead 
ing edge showed no evidence of abnormal 
elongation, marks, or tearing which would 
be present if screws had worked loose allow 
ing the middle portion of the bottom of 
the leading edge to “work” or “balloon.” 

Both gap straps were recovered. One was 
found just beyond the airport boundary and 
the other was with the main wreckage 
Their examination revealed that both had 
failed from loads beyond their design 
strength. Failure occurred when the cross 
pins pulled out of the turnbuckle assembly 
The turnbuckle and overlatch assembly re 
mained in place 

Except in areas noted, the continued 
examination of the aircraft, its engines and 
propellers, and other major components re 
vealed no discrepancies. They were deter 
mined as not having been factors in the 
accident. This was substantiated by the 
pilots who said that there was no other 
difficulty other than the one involving con 
trollability of the aircraft after the leading 
edge separated. 

As indicated, N 8405H received a No. 3, 
areas 1 and 3, (heavy) maintenance check 
just before the aircraft left Los Angeles as 
Flight 12. The flying time involved since 
the inspection was 2 hr., 9 min 


Maintenance Check 


With regard to the maintenance check 
the investigation revealed that the aircraft 
entered the maintenance hangar at approxi 
mately 1600 on Feb. 12, the afternoon 
before the accident. The lead mechanic on 
duty instructed some of his crew to open 
all inspection doors which included the 
right and left wing leading edges. The 
work was done by several mechanics. The 
aircraft inspector then went over the air 
craft, noted and wrote up items for cor 
rection. Two discrepancies were located in 
the area exposed when the right leading 
edge was raised. Investigation disclosed 
these items were corrected and signed off 
before 0030 Wednesday morning when 
there was a shift change. Because the clos 
ing of all inspection plates is one of the 
final actions during a maintenance check 
the right leading edge and all other inspec 
tion plates remained open 

The check continued and about 0330 it 
was time to close the many access panels, 
inspection plates, and covers. The lead 
mechanic assigned personnel to this job, 
one of whom was borrowed from the engine 
crew. This mechanic, a certificated airframe 
and powerplant mechanic, was assigned to 
close the right leading edge and other open 
ings on the right side of the aircraft, a job 
requiring considerable time 

The mechanic recalled that he first 
checked the self-locking nuts for security in 
the gang channel. He then determined the 
—_ screw length, unhooked the right 
leading edge from its raised position, and 
lowered it into place. Although other 
mechanics said it was customary to put the 
stress screws in along the bottom of the 
leading edge before installing the gap straps 
the mechanic in this instance initially stated 
that he installed the straps first and experi 
enced no difficulty 

Later, at the public hearing, the mechani 





work in the fields of the future at NAA 


COUNTER- 
MEASURES 
ENGINEERS 


Work on America’s most ad- 
vanced weapon systems. 

At North American Aviation, 
such top-level projects as the 
B-70 and F-108 weapon systems 
have created unique careers 
with a tremendous engineering 
potential. 

We have immediate openings 
for specialists and systems 
engineers in the field of electro- 
magnetic and infrared counter- 
measures. Specialized areas 
include high power traveling 
wave tube analysis, receiver 
techniques, system logic, infra- 
red systems design, and an- 
tenna and radome development. 
Experienced engineers are 
needed to establish require- 
ments for countermeasures 
systems and to evaluate new 
components and techniques and 
their application to advanced 
systems. 

Minimum requirements are 
actual experience in counter- 
measures plus B.S. degree in 
EE or Physics. 

For more information please 
write to: Mr. A, A. Stevenson, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 
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military products for Heat, load, shock, stress, pressure, 


vibration. Electrical, hydraulic, 
pneumatic, structural. Physical, 
chemical, mechanical. Whatever 
test is required—microscopic com- 
ponent or mammoth structure 

we have what it takes to handle it. 


During 12 years of test lab work 
we've accumulated unique experi- 
ence and facilities in testing for 
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the most stringent military re- 
quirements. And we know how to 
operate on a systems management 
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Write or phone: Test Lab Man- 
ager, Missile Division Labora- 
tory, North American Aviation, 
Inc., 12214 Lakewood Boulevard, 
Downey, California. 
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in Southern California 


There are important positions available in these 
small, independent engineering groups at Bendix- 


Pacific for engineers at all levels. Bendix-Pacific 
is particularly interested in strong, analytical 
engineers who have the calibre and capabilities 
to advance into systems engineering programs. 


Please write W. C. Walker 
your qualifications or fill in 
the coupon and mail it today. 


W. C. Walker, Engineering Employm’t Mgr. 
Bendix-Pacific, Bendix Aviation Corp. 
11600 Sherman Way, North Hollywood, Calif. 
| am interested in (check one) 

(10 Electrical [) Mechanical Engineering 


| am a graduate engineer with 
a degree. 
1 am not a graduate engineer but have 
years experience. 
Name 

Address 

City 

Zone State 
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testified that he believed after lowering the 
leading edge he then put in a few screws 
along the bottom edge of the leading edge 
to align and hold the component. He said 
he partially tightened these screws. He said 
that the screws used were obtained from 
his tool box because, although he looked, he 
did not see the screws originally taken out 
At least two mechanics, however, stated 
they had seen them hanging in a rag at the 
leading edge opening. He stated that he 
then installed the gap strap overcenter latch 
assembly with screws and pulled up the 
straps as required. The witness said he had 
obtained an air-driven screw driver at this 
time and to his best recollection had in 
stalled the remaining screws and fully 
tightened the few which had been initially 
put in and partially tightened 

An engine lead mechanic stated he had 
seen two screws being tightened by the 
mechanic using the air-driven screw driver. 
He, however, did not recall the precise area 
(gap strap or bottom leading edge) where 
the screws were being tightened 

An examination of the mechanic’s tool 
box disclosed a supply of various type 
screws. The supply included 10-32 sc.cws 
of both 11/16 and 9/16 lengths. These, 
and the others, were separated in individual 
small containers. 

During the public hearing the mechanic 
was asked directly, if, in, view of the evi 
dence indicating that there were no screws 
installed along the bottom edge of the 
leading edge, he might have forgotten to 
install them. In response the witness stated 

it just doesn’t seem like they were 
in it.” When asked, the mechanic revealed 
factors of a personal nature which could 
have contributed to forgetting the screws. 
These reasons were verified by Board inves 
tigators 

The mechanic said that he believed the 
work on the leading edge required about 
30 min. and he completed the task at ap 
proximately 0400. He then continued to 
close other openings for most of the remain- 
ing shift. 


Maintenance Responsibility 


According to Western Air Lines main- 
tenance procedures at the time of the acci 
dent, the responsibility for ascertaining that 
all inspection openings are properly closed 
md secured was that of the lead aircraft 
mechanic This is expressed in the com- 
pany’s maintenance manual (2.2.3(d as 
follows: “The lead mechanic will make a 
walkaround inspection of the aircraft to 
ascertain that ALL ACCESS DOORS, 
PLATES, OPENINGS AND CARGO PTT 
LINING IS IN PLACE AND SECURED 
ind sign off the applicable line on the 
Master Card.” The replacement and security 
of all access doors, plates, and covers is one 
of five items to be individually certified on 
the bottom of the master work record form. 
Ihis item is to be signed for by the lead 
mechanic indicating satisfactory completion 
pnor to returning the aircraft to service 

The lead mechanic who was charged with 
this responsibility stated that he made the 
inspection in his usual manner. This, he 
said, was to determine that no plates were 
open and/or hanging down. In response to 
questions he said that he did not check each 
plate “screw by screw” but that he went over 
the airplane looking into various areas and 
sighting over its exterior surfaces and then 





SHOCK TUBE SYMPOSIUM 
March 10 and 11, 1959 


Old Point Comfort, Ft. Monroe, Virginia 
Sponsored by: 
Air Force Special Weapons Center 


This Third Annual Shock Tube Symposium 
offers the opportunity for pooling of 
knowledge and experience in shock tube 
research. A number of short papers will be 
presented ond oa trip to the nearby NASA 
Facility is planned. 


Notice to attend may be sent to: 


Commander, Air Force Special Weapons 
Center 

Kirtland Air Force Base 

New Mexico 

Attn: SWRS—WMr. R. R. Birukoff 


Those desiring to present short unclassi 
fied papers (20 minutes in length) on theo- 
retical and experimental shock tube 
research, should submit abstracts to the 
above address at the earliest date for re 
view. Copies of all papers intended for 
publication in the proceedings should be 
available by the date of the Symposium 


The Symposium will be held at Hotel 
Chamberlin, Old Point Comfort, Ft. Monroe, 
Virginio. Make your own reservations through 
Mr. John T. Brindley, Manager, the Norfolk 
and Newport News-Hampton—airports have 
limousine connections to the Hotel Chamber 
lin. There will be no registration fee; the 
cost occurring in connection with participation 
in the Symposium will be borne by the indi 
viduals attending 




















TEFLON 
TUBING 


For mechanical or electrical use, Markel 
FLEXITE Teflon tubing rates superior in 
resistance to corrosives, solvents, oils, mois- 
ture and abrasion—yet it stays flexible and 
has excellent electrical properties at tem- 
peratures from -130°F to 480°F. 

Markel, the leader in the field since 1922, 
also makes precision FLEXITE in a variety 
of other plastics—in sizes from #30 to 24"— 
for every tubing application. Name your 
requirements—for samples and prices. 


Du Pont Trademark 


L. FRANK & SONS 


INSULATING TUBINGS AND LEAD WIRE 


NORRISTOWN, PENNSYLVANIA 
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These features of 


new Brush 
ultralinear 
recording 
systems... 





give you more application versatility! 


Simplified Chart Re-loading. % ; | 


In the fields of telemetry, ground support systems, analog 
computing and laboratory testing, Brush recording systems 
have incorporated features which have consistently kept 
Interchangeable, plug-in a ahead of engineering requirements. Here are a few that 
signal conditioners. 3 show why— 
: INTERCHANGEABLE PLUG-IN SIGNAL CON- 
DITIONERS. You get your choice of sensitivities— 
you get high input impedance—zero suppression. 


SIMPLIFIED FAST CHART RE-LOADING. 
Loaded from the top—features automatic alignment 
and tracking. 


ACCURATE, EASILY REPRODUCIBLE 
RECORDINGS. Your choice of rectilinear or curvi- 
linear charts—rugged ‘‘throw-proof”’ pens. 


Illustrated above is a Brush RD-1684 rectilinear, 8 channel 
recording system. Sensitivity of 10 millivolts per chart line— 
input impedance, 10 megs balanced or 5 megs grounded. 
Complete system includes mobile cabinet, oscillograph and 
8 signal conditioners. No additional preamplifiers required. 
Available from stock. 


) rush INSTRUMENTS 


DivisiOn OF 
37th & PERKINS | CLEVITE | CLEVELAND 14, OHIO 


CORPORATION 





checked the cargo pit lining. He said that 
he could not, from his inspection, state 
whether or not the leading edge screws 
were in place but that his inspection would 
normally reveal any screws sticking out or 
plates which were not flush with the aircraft 
surface. 

He said that he expected a mechanic 
with airframe and powerplant ratings to do 
the job of “putting up plates” properly. 
The witness indicated that he believed there 
was a certain amount of work which those 
mechanics do which need not be checked 
on. He said, “I shouldn’t have to check 
everything.” The lead mechanic estimated ~~ 
that detailed inspection of each and every . SYSTEMS: 4 Se EI ic En 
late on the Convair would require about Department Managers, Group Leaders, and Senior Electronic Engineers 
45 min. He said that such od tapeliians ‘ required with minimum five years experience. We need men capable of 

establishing requirements for, and supervising the development of, major 
in consideration of his other duties of and sub electrical and electronic systems—including check out equip- 
directing, coordinating, and assigning the ment for missiles and eg ey in: mest 
work to be done by up to 12 men, would Flight Control Systems a ys uidance 
be very difficult. He added that in his view Communications Systems Infra-red Systems a yee 


the inspection in issue was more properly CIRCUIT AND PRODUCT DESIGN: . 
the function of an inspector rather than Group Leaders and Senior Electronic Engineers needed for assignments 


» le ~hente . The : in the design and development of: 
that of the lead mechanic. The witness ivf Ant 


stated that after completing the inspection yr ae bo a Controls Instramenta’ Beacons 
he had signed for the work on the master Analog Computers Swi try Auto-pilots 
work record form and when he was relieved | hd Missile & Airplane Check Out Equipment 

OWee 


he reported to the incoming lead mechanic @ is the time to join the expanding Electronic Section of either our Airplane 
that the plates were closed or Missile Engineering Divisions. Write today, sending complete resume 
. pe ° of education and experience to: 





Instruction Clear 


Another lead mechanic was questioned 
during the hearing concerning the manner 
in which he performed the walk-around in- 
spection and his understanding of the com- 
pany instructions delineating the responsibil- 
ity to the lead mechanic. He said that the 
instruction was quite clear to him and that 
it meant “just what it said” to inspect the 
plates, see that they were in place and se 
cured. He indicated that his method of 
accomplishing the inspection was to view e 
the plates from close proximity, looking for capac ity 
»xroper placement, looseness, and/or missing 
* partial tightened screws. He said that WIDE 
this was the only way he knew how to do versatility 
the job. He indicated the responsibility was 
part of his work and he did it taking the ime)’, 
time which the task required. He considered rorat 
the responsibility very important and said operating 
when he “bought off” an item he ascertained cost 
personally that it was done to his own satis 
faction. He also considered his responsibility 
as a necessary check on the work of another 
mechanic Other maintenance personnel New (Model 734) 
testified in substantial agreement with this Heavy Duty 
lead mechanic. 

During the investigation and public hear 
ing an over-all review of the company’s 


ins teltad. Tks can done Scag ELECTRIC TRUCKSTER 


firmly that these areas, particularly those 








Now you can carry up to a half-ton payload plus operator and 
relating to the heavy check phase, were passenger in a safe, silent, efficient Cushman Electric Truckster 
properly part of the Board’s responsibility — gain extra convenience and economy. 
in accident investigation. Rigid unitized construction... heavy duty rear suspension... 
I'he maintenance structure, in most re wedge type drive belts . . . a big 4554” by 6114" flat bed that can be 
spects, is comparable to other air carriers equipped with stake racks... all add up to a rugged workhorse. 
Maintenance planning and instructions orig Powered with heavy duty batteries, the 734 Electric Truckster 
inate with the Director of Maintenance and travels up to 50 miles without recharging for a minimum operating 
are passed to a shift foreman who in turn cost. Fiber glass cab is available as optional equipment 


passes them through lead mechanics to the A ’ (ee ED 
individual mechanic. The company utilizes sk your dealer for @ FREE demonstration —~ J CUSHMAN MOTORS 
1 progressive maintenance and ca system vifawe:, '  pepcapmaggliamaresceen 1059 Ne. 21st, Lincoln, Nobreske 
In general, the cards show work to be done ports lamedictely eveileble 

according to the check being performed and | Dealer inquiries invited " NAME ieee ; 

a master work record form designates the | CUSHMAN MOTORS , srs — as 

cards appropriate for the check. Items com- A Subsidiary of Outboard Marine Corporation l ary STATE 

pleted are initialed by the mechanic com- Lincoln, Nebraska G.\cus Gs Gan Gas Gin ann cus Ga Gus Gun ep Guan au aed 


Sold and serviced nationally — replacement " Please send complete information on the 734 Truckster | 
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IMME DIATE AVAILABILITY... tyarautic Research’s 


new FLOW CONTROL TRANSDUCER 


ULTRA-FIGH STABILITY AT 


MAXIMUM PERFORMANCE FROM 
-65° TO +450° F, AND TO 100 G's 


Here is a completely integrated electro-hydraulic 
flow transducer developed exclusively for 
TORQUE advanced, high performance control requirements. 
MOTOR It is essentially unaffected by acceleration, 
vibration and temperature extremes. 
ISOLATION 


TYPICAL PERFORMANCE DATA 


Control Flow Range 0.15 to 15 GPM 
NOZZLES / SPOOL POSITION Typical Electrical Input 80 milliwatts 
FEEDBACK Operating Pressure Range 150 to 4000 psi 
Hysteresis 3% max. 
=> RETURN Threshold 1,% max. 
Null Shift Due to 
Temperature Changes 5% max. —65 to +-450°F. 
Null Shift Due to Acceleration, 
Vibration, Shock 5% max. up to 100G 
Operating Temperatures —65 to +450°F. 
Weight 1.0 Ib. nominal 
Flow Gain Linearity +5% 
Compatible with all 
ACTUATOR hydraulic system fluids and most fuels. 


POWER STAGE 








no external null adjustment necessary 


write for HMyprauric RESEARCH 


complete details AND MANUFACTURING COMPANY 


Subsidiary of Bell Aircraft Corp. 
2835 N. Naomi Street « Burbank, Calif. * Victoria 9-2227 


REPRESENTATIVES: 


WASHINGTON TEXAS NEW ENGLAND STATES 
C & H SUPPLY COMPANY E. S. BETTS NORTHEAST SALES ENGINEERING 
King County Airport, Boeing Field Post Office Box 1107 3013 Dixwell 


Seattle 8, Washington Grand Prairie, Texas Hamden, Connecticut 
CANADA 


KANSAS MISSOURI SOUTHEASTERN STATES AIRCRAFT APPLIANCE 

C & H SUPPLY COMPANY R. F. CARLSON, JR. SOUTHERN DYNAMICS & EQUIPMENT LIMITED 

1725 East 2nd Street #1 Spoede Acres 7257 Lake Drive 585 Dixon Road, Post Office Box 177 
Wichita, Kansas Creve Coeur, Missouri Oriando, Florida Toronto 15, Ontario, Canada 
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for 2nd generation missiles...featuring 


EXTREME ENVIRONMENTS 


Myprauwtic FRESEARCH FLOW CONTROL TRANSDUCER /MODEL 26 






SALANCED ARMATURE 


ND FLAPPER ASSEMBLY 









NTERNAL FEEDBACK 


SYMMETRICAL 
STAINLESS STEEL BOL 











LAPPED SPOOL 











* delivers 
1,000 cfm 
(up to 14 psig) 





less than 
546 cu. ft. 


Arnolt Corp. Model CPT6-O 
TESTER, PRESSURE CABIN 
LEAKAGE (For Military 
and Civilian Aircraft) 
Utilizes 2-stage M-D Blower Unit 
1000 SCFM—10 PSIG 

800 SCFM—12.5 PSIG 

600 SCFM—14.0 PSIG 





ARNOLT CORPORATION FINDS M-D ROTARY 
POSITIVE BLOWERS USE LESS H.P.— 


EFFICIENT AT 


The Arnolt Corporation incorporates a 
2-stage M-D Blower Unit in their CPT6-O 
cabin pressure leakage tester for several 
reasons. First, it delivers adequate CFM of 
air at the PSI required to do the testing 
job with ease, plus an average 50% re- 
serve capacity; Second, the M-D 3-lobe 
rotary positive blower takes up less cubic 
space than any other unit of comparable 
performance; Third, it operates as effi- 


WIDE SPEED RANGE 


ciently at any speed or pressure; And final- 
ly, it can be operated with a smaller driver 
of less size and weight. 

M-D Blowers operate at wider pressure 
and speed ranges than any other rotary 
positive blower. The capacity of the Model 
4012 (4” rotor 12” long) is shown below. 
Capacities of 11 other production models 
range from 50 to 4000 CFM, pressures to 
14 PSIG single, 70 PSIG multi-stage. 


For full information write 


M-D BLOWERS, INC., racine, wisconsin 
A Subsidiary of Miehie-Goss-Dexter, inc. 











pleting the work and when the card is 
finished the lead mechanic, or foreman, 
ascertains that the work has been signed off 
The mechanic’s work of closing the panels 
and plates, however, did not require his 
initials as indicating work having been done. 

Items considered by the company to re 
quire inspection and sign off by an inspector 
are indicated by an asterisk beside that item 
on the card. Other items requiring the re 
inspection by an inspector are designated as 
“red and black’ line items. These are desig- 
nated in the maintenance manual or are 
so determined by the inspector working 
the aircraft. In addition, other items re 
quiring reinspection are those defined in the 
company maintenance manual “CV-240 
2.2.4(b).”* Accordingly, of 84 items written 
up by the inspectors on N 8405H, 64 were 
reinspected by an inspector. 

During the public hearing company pol 
icies, procedures, and their basis surrounding 
the inspection of all access panels and plates 
were fully explored. As already indicated, 
these items included the leading edges of 
the Convair and it was learned that ascer 
taining that these items were “in place and 
secure” was not an inspectors responsibility 
It was, however, considered an inspection 
function delegated to the lead mechanic 


Company Tests 


Several reasons were given for delegation 
of the responsibility to the lead mechanic 
The reasons dated back several years to an 
incident following which this responsibility 
was re-evaluated. It was learned that before 
assigning the responsibility a test was made 
in the nature of a time and workload study 
The test consisted of having lead mechanics 
perform the subject inspection. It was de- 
termined at that time the function could 
be done quickly and adequately by the lead 
mechanic. It was also felt by supervisory 
personnel that it fitted into the lead me 
chanic’s workload without apparent diffi 
culties and that both the inspector and lead 
mechanic were equally qualified to do the 
task. 

The delegation was then disseminated 
through shift foremen to all lead mechanics 
ind incorporated in written procedures 
Company personnel stated that this assign 
ment had worked well for the intervening 
years prior to the accident and no 
plaints had been registered through super 
visory personnel concerning the delegation 
Company supervisory personnel said, in sum 
mary, that it was felt the job was by no 
means downgraded in importance but it was 
simply a matter of selecting in their minds 
the proper person for the job, considering 
all factors. The CAA air carrier maintenance 
inspector assigned to the carrier stated he 
was aware of the procedure and was in 
concurrence with it. 

Reviewing the work records of the main- 
tenance performed on N 8405H during 
Feb. 12 and 13 it was noted that one work 


com 


2.2.4 Numbered Check Work Record 
Form OM-25. Recording Procedure. (b) 
Whenever it is necessary to disconnect lines, 
cables, electrical connections, etc., or re- 
move components, etc., to make repairs 
and/or adjustments during the course of 
accomplishing any numbered check on the 
engines or aircraft, the Mechanic will enter 
such item/s on the Work Record Form and 
sign off the item on completion. The pur- 
pose of such recording is to provide a com- 
piete history of all work operations. All 
such items are to be re-inspected and signed 
off by an Inspector. 
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if your interest lies in the field of infrared, 
it will advantage you to investigate the 
engineering and production capabilities 
of Singer’s Military Products Division. 
Through the integrated skills and facilities of H.R.B., Inc., 
Dieh! Manufacturing Company, and Bridgeport, the Military Products Division 
offers the military and industry a unique service— 
from concept to hardware. Write for complete details. 





SINGER 


THE SINGER MANUFACTURING COMPANY 
Military Products Division « 149 Broadway, New York 6, N. Y. 
HRB « DIEHL ¢ BRIDGEPORT 





arkably well for its daye 


PROGRESS IN MEASUREMENT 


‘ACCELEROMETERS 


Now, because of their outstanding accuracy, reliability, and service life, 
Statham accelerometers are specified in practically every major missile 
project in the free world. These versatile instruments are measuring 
with equal facility and utmost accuracy both the powerful linear 
accelerations associated with launchings, and the almost infinitesimal 


angular accelerations involved in spatial navigation. 


The precision of Statham instruments is typical of the “progress in 
measurement” that has come about within a single lifetime; however, 
the need for progress has not ended. Using the same inventiveness 
that produced the unbonded strain gage and made possible the 
present “state of the art,” Statham research and development continues 
to set the pace for advancement in accurate, dependable 


measurement for ground, airborne, and space environments 





For specifications on Statham’s full line of accelerometers, write for 


Data File AW-595-1. 


Unbonded Strain Gage and Inductive Liquid Rotor 
Angular Accelerometers 

Unbonded Strain Gage and Inductive Liquid Rotor 
Linear Accelerometers 

Temperature-Controlled Accelerometers 


INSTRUMENTS, INC, 12401 West Olympic Boulevard, Los Angeles 64, California 





record form used was not the latest card. 
The card had been revised and, according 
to the company, the older card should not 
have been used. In another instance the 
Master Work Record Form used was for 
the DC-6B. This form, however, had been 
made suitable for the Convair by striking 
the inapplicable items and by adding ap- 
plicable ones. One applicable item, although 
it had no bearing on this accident, was 
nevertheless omitted. A company witness 
stated this form was used probably because 
the Convair form was in reprint and tem- 
porarily out of supply. Other than the 
above discrepancies the paper work covering 
the No. 3 heavy check was in good order. 


Experience Standards 


Western Air Lines’ standards of experi- 
ence and qualifications for maintenance per- 
sonnel are high. An applicant for employ- 
ment in the maintenance section must 
possess a CAA mechanic certificate with a 
current airframe or powerplant rating. If 
his duties are to be in line maintenance or 
as a member of a heavy check crew and the 
employe has only one of the ratings he 
must obtain the other within a reasonable 
period. Company policy establishes the same 
experience and qualification requirements 
for the inspector and lead mechanic posi- 
tions and the positions are of equal status 
in the personnel structure. 

All heavy maintenance inspections are 
scheduled and performed at the carrier’s 
Los Angeles facilities. All airframe, engine, 
propeller, and instrument overhauls are 
accomplished there. At Seattle the com 
pany performs turnaround and No. 1 checks 
on its DC-6 equipment and the same checks 
are accomplished on the Convair at Denver. 
In the event an unscheduled engine change 
or other major work is required at an out- 
lving station, personnel from Los Angeles 
ire sent to do the work. 

The maintenance hangar and shops of 
Western at Los Angeles are maintained in 
1 clean and orderly condition. They are 
well lighted, both day and night, with exten- 
sion lights and floodlights available. The 
maintenance docks are permanently mounted 
in the hangars, with sufficient ladders and 
work stands provided. The various shops 
have necessary test stands and special tools, 
ind both these tools and those belonging 
to the individual mechanics are adequate in 
quantity and quality to ensure good work, 


ANALYSIS 


Prior to the origination of Flight 12 the 
pilots performed a preflight inspection of 
the aircraft. The description of this func- 
tion by the pilots was, in the Board’s view, 
in accordance with the company procedures 
and would have revealed such discrepancies 
1s normally expected from the pilots’ walk- 
around. The Board is well aware that the 
pilot preflight is not a maintenance function 
nor is it by nature and purpose a “screw 
by screw” check of an aircraft. 

When Flight 19 reached about 500 ft. 
ibove the ground immediately following 
takeoff the pilots heard a sharp report which 
was immediately followed by severe control 
difficulty. The problem manifested itself as 
severe vibration, buffeting, and difficulty in 
raising the nose of the airplane. 

\s shown by a preponderance of clear 
evidence, the difficulty was caused by an 


AVIATION WEEK, January 12, 1959 





FAIRCHILD F-27 
equipped with 


KLIXON 
Switch-type 
Circuit Breakers 


for Dependability and Proven 
Record of Operations 


Klixon 07270 switch-type Circuit 
Breakers Mounted in Panel 


Soon leading airlines, as well as air-minded 
corporations, will fly with propjet comfort in the Fairchild F-27. 

Among the many components that add to 
the F-27 safety and dependability are KLIXON switch-type Circuit 
Breakers used in the junction boxes in the tail, air-conditioning 
compartment, nacelle and flight station circuit breaker panels. 

Here’s what Fairchild has to say 

“Fairchild uses KLIXON Circuit Breakers be- 
cause we have found through past experience on other Fairchild air- 
craft that they are dependable with a proven record of operation; there- 
fore, we use them with confidence and expectation of long service life.” 

Write for Technical Data Bulletins giving 
complete details on KLIXON Circuit Breakers. 











METALS & CONTROLS IMI) CORPORATION 


Spencer Division 2001 Forest Street, Attleboro, Mass 


KLIx0N 





MULTIVERTER CONVERTS “‘BEEP’’ TO NUMERAL Lik 


The MULTIVERTER is the first solid state | 
: fa) as analow comaaian xy atau ee sir 
ige-speed digital =>analog conversion system Scola Interpreter 


aiso the first converter to soly 


jicated arithmetic problems, incl 


during the process of conversion 


LTIVERTER application is its use 
g analog data received from the orbiting 
+} 


telemetered from 


n magnetic tape is ci 
TIVERTER and fed i 
i digital compute! e result hle 


accurate new Knowledge of outer space 


ENGINEERING BEYOND THE EXPECTED 

The need for highly accurate measurement in an accelerating 
technology called for a solid state converter with an 
accuracy of .01% and a speed of four microseconds 
per bit. The MULTIVERTER and related accessories 
resulted. One immediate application has been the 
interconnection of Packard Bell’s TRICE, the first 
incremental differential analyzer to operate in 

real time, with various analog systems. Other 
applications include Missile Impact Prediction, 
Coordinate Conversion, Orbit Prediction and 

Solid State Automatic Checkout Systems. 


Packard Bell Computer Corp.,a subsidiary of 


PACKARD BELL ELECTRONICS 


12333 W. Olympic Bivd., Los Angeles 64, Calif., BR 2-2171 
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““career-curve”’ 


of a 


man named 


Carter 


Charlie Carter started out like a ball of 
fire. First ten years — terrific! Then he 
seemed to slow down. Other men — 
younger newcomers — passed him by. 
Why? 

What happened to Charlie? Nothing. 
It's what has been happening to industry. 
Business has become so big and busy, it 
moves too fast for men who seem satis- 
fied with the status quo. Never have 
management ranks been so wide open 
for “get-up-and-go” men. 

Look ahead, read ahead, get ahead. 
Know your job inside out. Be an “au- 
thority”. But don’t stop here. Be a grow- 
ing man . . . equally knowing on the 
cross-currents of other job functions 
within your company — well-informed 
on the working inter-relationship of all 
operations — the big picture. 

How can you do this comfortably? 
With the business publication you have 
in your hand right now. Its editors know 


37 39 


your field. They work in it — right at 
your side. They are your eyes and ears. 
They go to the places you would go if 
you had the time. They look, listen, 
question for you. They review, analyze, 
edit . . . deliver all that is important to 
you. They eliminate the non-essential 
and the time-wasting. They do this fase 
and accurately. And because they write 
about that which is as close to you as 
your own family — your future 

you will find your favorite McGraw- 
Hill publication more and more a pleas- 
ure as well as a profit to read. 

The big benefit to you is simply this: 
The greater time you put into reading 
this magazine, the greater your gain in 
“time saved”. You handle your present 
job faster and with far greater effective- 
ness. And you reward yourself with 
bonus hours of new opportunity to look 
up and do something about that bigger 
job ahead. 


McGRAW-HILL SPECIALIZED PUBLICATIONS 


The most interesting reading for the man 
most interested in moving ahead 
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MS (stanparp) 


Electronic Instruments, 


Standard MS-A, MS-B, MS-C... meet 
Specification MIL-C-5015C. Plastic inserts. 
15 diameters, 260 insert layouts, 6 shell styles. 
MS3100 to MS3108 with all accessories. In- 
terchangeability an outstanding feature. 
Many type assemblies directly available 


through distributors. 


GS§ (HERMETICALLY-SEALED) 


For Use Under Critical 
Pressure Conditions 


Hermetically sealed connectors... 
with steel shells and contacts to withstand 
high pressures. Available in GS (MS type), 
KH, RKH, U, BFH, TBFH. Insulation is Can- 
seal glass material, fused under high tem- 
perature to shell and contacts ... giving true 
hermetic sealing when soldered or brazed to 
housing. 


AF, F wvisraTion PROOF) 


For Points of High 
Vibration Where Extra 
Strength Is Needed 


Vibration Proof CA310*F Solid Shell, 
Resilient Insert Connectors... Feature 
extra strong coupling nuts...in hex, spline, 
knurled types for airline use. In wall —or 
box mounting, cord-connecting type recep- 
tacles. Straight or angle 90° plugs. 








STEEL SHELL FIREWALL 


For Open Flame Protection 
Wherever High Temperatures 


ep oP 


MS-K and Cannon FW Firewall Con- 
nectors ... offer you the greatest variety of 
this type of connector. Cannon made the first 
firewall connector and continues the leader 
in the field. Wall—or box-mounting recep- 
tacles. Straight or angle 90° plugs. Crimp-on 
contacts. Inserts of asbestos-filled or glass- 
filled materials. 


AW eExTERNAL POWER 
Power Connections—Batteries, 
Engine Starting, Aircraft, 
Oilfield, Industrial 


CA2551, AN2552, AN3114 and Other 
Cannon Types Offer Most Complete 
and Varied Line .. . in single, double, and 
three contact fittings. Really rugged! De- 
signed and built for safe, positive connection 
and long-lasting service. 


MS-E cnt. an-m) 


Where Vibration Resistance and 
Moisture Proofing Are Needed 


MS-E Series... environment resist- 
ing. Meets Specification MIL-C-5015C. 
Resilient inserts. Completely sealed 
from cable to cable. integral clamp 
and bushing. Grounding lugs. Inter- 
facial sealing with grommet and 
grommet follower. 





CONNECTORS suitaste 
ror POTTING 


For Resistance to Moisture, 
Fuel Oil, Gasoline, etc. 


CAO06 and CA3106 Types... developed 
for the Bu Aer Standard MS3106 type minus 
the end bell. Special plastic “cups” supplied 
for use as a mold while potting the rear of 
the connector. Weight saving. Grounding 
means available. Plastic or resilient inserts. 


MS accessories 
Cable Clamps, Conduit Fittings, 





Shells, Dust Caps, Bonding 
Rings, Bushings, Adapters 


Featuring High-Quality Materials and 
Workmanship .. . including AN3057, AN- 
3057A, AN3420, AN3054, AN3055, AN30- 
56, AN3058, AN3064, AN3066, AN3068, 
AN3111, 2120, 2245, 17530, 2209, 2182. 
Adaptable to all makes of MS connectors. 


Cannon Plugs—standard of quality for the industry 


OTHER SERIES... Audio Types—External Power Connectors—Switching Types—dc 
Solenoids—Guided Missile Launching Connectors—Miniatures and Sub-Miniatures. 


W Waterproof Series...used under- 
water and on equipment operating in 
swamps, rivers, lakes, with underground 
cables—wherever conditions require thor- 


Since 
1915 


Please Refer to this Magazine 
or to Dept. 110 


B. 


Where Reliability for Your Product 1s Our Constant Goal 


CANNON ELECTRIC CO., 3208 Humboldt St., Los Angeles 31, Calif. Fac- 
Write Today for ; tories in Los Angeles; Salem, Mass.; Toronto, Canada; London, England 
new, completely revised, P Melbourne, Australia. Manufacturing licensees in Paris, France; Tokyo, 
up-to-date MS/AN bulletin! Japan. Contact our representatives and distributors in all principal cities 


oughly sealed fittings. Exceptionally rugged. 
MS type inserts. Acme threads on coupling 
nuts. Special rubber sealing ring. Special 
heavy duty cable clamp available. 
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inflight separation of the right wing leading 
edge section, normally installed between the 
right engine nacelle and fuselage. The con- 
trol difficulty is compatible with the dis- 
ruption of normal airflow over the right 
airfoil after the leading edge section sepa- 
rated. Undoubtedly normal lift was affected 
and a turbulent abnormal slipstream was 
introduced to the horizontal stabilizer and 
elevator control surface. It is also apparent 
that the section of leading edge skin which 
remained attached to the hinge blew back 
ind forth in the slipstream. This most likely 
iggravated the disruption of airflow and pro 
duced a spoiler effect on the right wing. 
In the judgment of the pilots, which seems 
entirely reasonable to the Board, the sever 
ity of the control problem necessitated an 
immediate emergency landing. 

Examination of the leading edge disclosed 
no evidence which would indicate that the 
screws used to retain the leading edge were 
in place at the time of the accident. There 
were no stripped threads in the self-locking 
nuts, there were no sheared screws in the 
nuts, and there was no other evidence which 
vould show the screws had pulled out. 

Examination of the leading edge screw 
holes exhibited no indication of abnormal 
elongation, scratches, and marks which 
would be expected if some of the screws 
had vibrated loose allowing the leading edge 
to “work” or “balloon” against remaining 
screws. If the proper screws had been in 
stalled they would not have worked out and 
if shorter screws had been used it is ex- 
tremely improbable that all 27 screws would 
work out evenly at the same time. Even in 
this situation evidence would have been 
present on the edges of the screw holes or 
on the self-locking nuts. On the contrary, 
the screw holes and the 21 nuts recovered 
were in good condition. Therefore, after 
areful consideration, it is the opinion of 
the Board that the mechanic assigned to 
close the leading edge opening forgot to 
install the screws. It is obvious that he did 
nstall the gap straps which held the leading 
edge in place for about two hours of flight 
time before they failed under loads which 
exceeded their design limits. 

The Board can neither justify nor excuse 
the manner in which the lead mechanic 
carried out his responsibility of inspecting 
the access panels for being “in place and 
secured.” Considering that he was an expert 
in aviation maintenance, and the responsi- 
bility was clearly expressed in company 
material, its importance should have been 
evident to him. The Board is of the opinion 
that only a close and detailed inspection of 
each panel could satisfy the responsibility as 
it was expressed. The method of inspection 
of the aircraft, according to the lead me 
chanic’s description, could not have assured 
him that screws were installed in the leading 
edge. From all the evidence, the Board is 
convinced that the lead mechanic treated 
the inspection in a cursory manner and as 
if there was an inadequate appreciation for 
its importance. 

It is obvious that the inspection for proper 
closing and security of the access panels is 
in important airworthiness function and the 
responsibility for it must be placed in the 
proper person. That individual must be 
selected considering such tangible factors as 
qualification and experience as well as his 
other duties and over-all workload. From 
the evidence presented it is apparent that 
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Autonetics’ NADAR 
tells you exactly what 

happened up there 


Was the pilot too quick on the trigger? Too slow? NADAR 
brings back the facts—a magnetic recording of everything 
the armament control system puts on the radar scope. The 
tape is ready for immediate playback—an invaluable tool for 
both flight training and flight testing. Remember... military 


pilots are always training. A 
utonetics 


A Division of North American Aviation, Inc. * Downey, California 


STRATEGIC 

LOCATION FOR 
GROWTH INDUSTRIES 
DAYTONA BEACH 
FLORIDA 


Metropolitan Area 
Industrial Sites 





Daytona Beach, the east-to- 
west terminal on the north- 
to-south route of the proj- 
: ected Federal Limited Access 
DAYTONA ; Freeway system, gives indus- 
BEACH eee try a plus for the future, 


METROPOLITAN : Write for new 101 page 








AREA : 3 Industrial Brochure 
ORMOND BEACH R. H. MILES, MGR. 
HOLLY HILL INDUSTRIAL DEPARTMENT 
a em CHAMBER OF COMMERCE 
empsy ey DAYTONA BEACH, FLORIDA 








TUBE DISTRIBUTORS BALANCED SERVICE 


delivers steel tubing at no “premium price”! 


Fact!... You cut production costs, warehousing and 

handling costs, minimize your steel tubing investment, 

and pay no premium, when you buy in warehouse 

quantities. 

How?...By making full use of TD’s “balanced service”: 

1. Technical assistance from steel tubing specialists*. 

2. Thousands of sizes in all standard types and analyses 
in stock. 

8. Systematic handling that insures on-time delivery. 

. Personalized Inventory Plan custom-tailored to your 
requirements. 

5. TD’s complete quality control program. 

}. Extra warehouse service. 





*TECHNICAL ASSISTANCE FROM STEEL TUBING SPECIALISTS! 
TD’s technical and sales staff are all thoroughly trained 
men who take part in weekly training sessions which 
provide them with up-to-the minute knowledge of what’s 
available, how it can be bought most economically, and 
how it can be fabricated. Put TD’s technical assistance 
to work for you! 


Call TD for—stainless, alloy and carbon steel tubing, both 
aircraft and commercial quality. 


Write Dept.W-14today for your copy of “Eighteen Ways 
to Save Money in Your Steel Tubing Purchasing,” and 
the name of your nearest TD representative. 


STTT)' Rana 
eS une DISTRIBUTORS CO., INC. 


‘uw GARDEN CITY 


NEW YORK 





all these factors were considered before the 
inspection assignment was made. 

Nevertheless, there are other factors which 
the Board believes are worthy of considera- 
tion or reconsideration. In order to provide 
an efficient and smooth working mainte- 
nance organizativu a definite distinction is 
normally made between the responsibilities 
and duties of the production and inspection 
phases of air carrier maintenance. One of 
the primary concerns of the production 
group is the expeditious completion of all 
maintenance on each aircraft involved and 
its return to service. In this operation qual- 
ity is expected; however, the early comple- 
tion of the work scheduled is paramount. 
On the other hand, the primary concern 
of the inspection group is quality control 
relative to workmanship of the maintenance 
group and the airworthiness of the aircraft 
before its return to service. 

In general, Western Air Lines has fol 
lowed this concept; however, the division 
of responsibilities is not sharply drawn within 
the structure of the maintenance organiza 
tion. According to WAL maintenance man 
ual, all airworthiness items must be “Red 
Lined” which requires reinspection by an 
nspector. 

Obviously, the portion of the wing leading 
edge which separated in flight is critically 
related to the airworthiness of the aircraft 
Despite this, the inspection responsibility 
was delegated to the productien group. 

The importance of maintainmg a dis- 
tinct separation between production and in 
spection is well illustrated by the testimony 
of the lead mechanic who performed the 
inspection in this instance. In essence, he 


said that reliance should be placed on the 
working mechanic to do uncomplicated 
work without the necessity of his inspection. 
While many may consider this view to be 
an individual's viewpoint, the Board believes 
it may be a consideration which should be 
reviewed by the company before delegating 
any inspection responsibility to production 
personnel. 

Civil Air Regulations, Parts 18 and 40, 
state the requirements to be met in air 
carrier maintenance. These regulations re- 
quire that an inspection department be 
maintained within the maintenance struc- 
ture; however, considerable latitude is al 
lowed so that each carrier may have flexi- 
bility in its specific maintenance structure 
according to the many variable needs and 
considerations in air carrier operations. 


FINDINGS 

On the basis of all available evidence the 
Board finds that 

1. The carrier, crew, 
currently certificated 

2. At Los Angeles, prior to Flight 12, the 
pilots made a walk-around inspection in 
accordance with company procedures 

3. Flight 12 and Flight 19, until the 
Palm Springs departure, were uneventful 
and except for a lateral “out of trim” condi 
tion the aircraft operated normally. 

4. During the departure from Palm 
Springs the right wing leading edge sepa 
rated in flight. 

5. Separation of the component resulted 
in severe control difficulty and buffeting of 
the aircraft. 

6. A gear-down emergency landing was 


and aircraft were 








Important Responsibility in So. California for 


ELECTRONIC ENGINEERS 


American Electronics, Inc., one of the nation’s most diversified 
manufacturers of electronic components and sub-systems, has 
immediate openings for men experienced in transistorized circuit 
design. Solid growth opportunities in the most challenging areas of 
commercial and military electronics. Excellent compensation! 


Send resume to Mr. Philip Earl, Director of Industrial Relations. 


AMERICAN ELECTRONICS, INC. 


i 1025 West Seventh St., Los Angeles, | 


7, Calif. MAdison 4-9241 








HIGH 
TEMPERATURE 
CAPACITORS 
BY BENDIX 


DESIGN FEATURES 


The £-315 capacitor offers proven stability of operation over 


the temperature range of —55° to +315 
low capacitance 


voltage derating 


and 


Centigrade* with no 


variation. Of rugged 


hermetically sealed construction and nonstrategic materials, this 
capacitor is built for high altitude and severe environmental 


operation, 


This nonpolarized capacitor is available in a variety of sizes in 
a capacity range of from 0.05 to 4.0 microfarads at 600 VDC. 
It is also available in higher voltage ratings. Performance data 


and operating characteristics are given in 


Technical Bulletin 


SL-61 which is supplied upon request. 


Now Available 


in Production Quantity 


dl 


Temperature Range . . . —55° to +315°C. Capacitance... 
0.05 to 4.0 uf at 600 VDC. Voltage Range . . . 600 V to 3000 V 
per section. No Voltage Derating, Low Capacitance and Power 


Factor Variation, Environmental Resistant, Hermetically Sealed, 
Rugged Construction, Nonstrategic Materials, Minimum Size 


and Weight, High Altitude Operation. 


*Confirmed by qualification test of 1000 hours at 100% rated 
voltage over ambient temperature range of —55 


to +315° C, 


Canadian Affiliate: Aviation Electric Ltd, 200 Laurentien Bivd., Montreal 9, Quebec 
Export Sales and Service: Bendix international Division, 205 East 42nd St, New York 17, #LY 


Scintilla Division “Gondi 
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A pair of Aces: 250 hp Comanche, 181 mph cruise, $18,995; 180 hp Comanche, 161 mph cruise, $14,995 


NO AIRPLANE WAS EVER SUCH A LOGICAL BUY! 


JUST FLY THE COMANCHE (you never flew anything nicer!) . . . study its rugged (really rugged) 
all-metal construction . . . compare its advanced design features (laminar-flow wing, single-piece 
stabilator, swept rudder) . . . check its cabin (roomier, much roomier) . . . analyze its lower initial 
investment and lower operating costs. Look at the Comanche any way you wish, and it easily becomes 
your only sensible choice. Two separate models suit middle-price or high performance requirements— 
the economical 180 hp Comanche or the top performing 250 hp Comanche—both with superbly 
superior Lycoming power. For the ultimate, consider the AutoFlite Comanche with sensational new 
Piper AutoControl. See, FLY the Comanche at your Piper dealer’s, or write for new 1959 Comanche 
brochure, Dept. W-1, Piper Aircraft Corporation, Lock Haven, Pennsylvania. 


PIPER > 





made in the boulder-strewn desert about 
4 mi. north-northwest of the airport. 

7. During the ground roll, impacts with 
the boulders caused severe damage and 
breakup of the aircraft, and a fire in the 
left wing spread rapidly and destroyed the 
lircraft. 

8. N 8405H received a No. 3, areas | 
ind 3, heavy maintenance check about two 
hours of flying time before the accident. 

9. During the maintenance a mechanic 
issigned to close and secure the right lead- 
ing edge forgot to install the retaining 
screws. 

10. The gap straps were properly installed 

11. An inadequate inspection of the air 
craft by the lead mechanic resulted in the 
failure to detect the omission. 

12. The gap straps held the leading edge 
in place until the Palm Springs departure 
when they failed from loads beyond their 
design strength 


PROBABLE CAUSE 


The Board determines that the probable 
cause of this accident was the failure of a 
mechanic to secure properly the right wing 
leading edge section as a result of which the 
unit separated in flight. This improper in- 
stallation was undetected because of inade- 
quate inspection. 

By the Civil Aeronautics Board: 

James R. Durfee 
Chan Gurney 
Harmar D. Denny 
G. Joseph Minetti 
Louis J. Hector 


SUPPLEMENTAL DATA 


The Civil Aeronautics Board was notified 
of the accident at 1440 Feb. 13, 1958, ap 
proximately an hour following the occur- 
rence An investigation was immediately 
initiated in accordance with the provisions 
of Section 702 (a) (2) of the Civil Aero- 
nautics Act of 1938, as amended. A public 
hearing was ordered by the Board and held 
in the Hollywood Roosevelt Hotel, Holly 
wood, Calif., Mar. 28, 1958 

Western Air Lines, Inc., is a scheduled 
uir Carrier incorporated under the laws of 
the state of Delaware. Its principal offices 
are located in Los Angeles, Calif. The 
arrier operates under a currently effective 
ertificate of public convenience and neces 
sity issued by the Civil Aeronautics Board 
and an air carrier operating certificate issued 
by the Civil Aeronautics Administration. 
[hese authorize the company to transport 
by air persons, property, and mail between 
various points in the United States including 
the route over which the accident occurred 

Capt. Richard E. Schumacher, age 40, 
held a currently effective airman certificate 
with an airline transport rating and rating 
for the subject aircraft. He was employed 
by the company on Feb. 23, 1945. At the 
time of the accident he had a total of 9,845 
flying hours, of which 3,547 were in the 
Convair 240 

His latest medical examination was satis- 
factorily completed, without waiver, on Dec. 
18, 1957 

First Officer James R. LeBel, age 31, was 
cmployed Sept. 7, 1954. He held a cur- 
rently effective airman certificate with airline 
transport rating. First Officer LeBel, at the 
time of the accident, had accumulated 
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advanced 
engineering 
opportunities 


with the TAPCO GROUP 
of Thompson Ramo Wooldridge Inc. 


TRW 

ABE 
REWARDING RESEARCH OPPoRTUNITIES for engineering 
specialists now exist in the Advanced Engineering Depart- 
ment of the Tapco Group at Thompson Ramo Wooldridge 
Inc. This is a continuing and expanding program. The 
Tapco Group, made up of five major Thompson divisions, 
is serving the Aero-Space, Electronics, Nuclear and General 
Industrial fields with fully integrated facilities for research, 
development and production of structures, propulsion 
systems, electro-pneumatic-mechanical auxiliary and 
accessory power systems, electronic controls and check out 
equipment, and fuel systems involving solid-state, liquid 
and nuclear fuel studies. 


If you would like to join the personnel of the Advanced 
Engineering Department in satisfying work at the frontiers 
of knowledge in these areas, there are opportunities for men 
with the following experience : 

GAS DYNAMICS — Internal and external flow, single and two phase 
flows, transonic and rarified gas flows. 


HYDRODYNAMICS — Experience in boundary layer cavitation 
and sound, 
APPLIED MECHANICS SPECIALIST—Experience in trajectories, 


system stability, system analysis and simulation techniques, 


PROPULSION SPECIALIST—Familiar with gas dynamics and thermo- 
dynamics of nozzle flows and combustion of solid and liquid 
propellants, 


INFORMATION THEORY ANALYST — Experienced in mathematical 
analysis of mechanical and electromagnetic transmission 
of information. 


PHYSICIST—Familiar with the physics of gases and liquids, mechani- 


cal and electromagnetic wave propagation within these media, 
SOLID STATE PHYSICIST—To work on electronic elements. 
MAGNETO HYDRODYNAMICIST—To work on advanced propul- 


sion systems. 


APPLIED MATHEMATICIAN—Experience in logical programming of 


systems and interest in communication and probability theory. 
Your complete resume should contain personal, educa- 
tional, experience data, and salary requirements. Send to 
DIRECTOR OF PLACEMENT. All replies will be held in 
Strict confidence, 


TAPCO GROUP 


Thompson Ramo Wooldridge Inc. 


23665 EUCLID AVE. « CLEVELAND 17, OHIO 
Phone: !Vanhoe 11-7600, Extension 402, 703 
Founded in 1901 Piants in 19 Cities 


Nineteen Research and Development Centers 

















































































































Newness in modern commercial and military aviation is a cloak which 
slips aside as soon as the aircraft and power plant design become operational. 
Performance records are but steps on the stairway to the stars. The ceiling for 
man’s flight is pushed ever higher. 


General Electric’s famous J47 was produced in greater quantity and 
powers more aircraft than any other American jet engine. It established the 
mastery of the Sabrejets over Korea. 


The J79 engine continues to write history in powering the Regulus II 
from beneath the ocean’s surface; in pushing the Air Force’s Starfighter to new 
speed and altitude records; in making possible the feats of Convair’s B-58 
Hustler. 

And now General Electric’s new J93 jet engine is being developed 
for such aircraft as North American’s great long-range F-108 interceptor and 
their advanced B-70 bomber. Mach 3 and beyond, on mightier wings powered 
by the J93, is only a matter of the calendar. 


Yes, the ceiling is higher . . . but engineers at General Electric’s Jet 
Engine Department are already working above it. They invite you to join them. 


Progress 's Our Most Important Product 


GENERAL ELECTRIC 


JET ENGINE DEPARTMENT CINCINNATI 15, OHIO 
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The Coibing is Higher 
in opportunity, too 
oo. of GE's 


JET ENGINE DEPT. 
in CINCINNATI 


If you like to meet and solve new 
problems. . . if you like the chal- 
lenge of the unknown... if you’re 
a man who likes to help write to- 
morrow’s textbooks in today’s test 
labs . . . if you don’t know that “it 
can’t be done that way”... 


you'll like it at GE... 
where a man’s ability is 
recognized and rewarded. 


Our unique use of small-unit | 


work groups emphasizes and en- 
courages creative freedom. Our 
engineering staff has more than 
doubled since 1955, and annually 
about 50% of our engineers have 
been promoted. 


Right now the high energy fuel 
jet engine of the future is being 
developed. Top men in the indus- 
try want you to join them in this 
exciting pioneering at General 
Electric. Career positions for De- 
gree Engineers with U. S. Citizen- 
ship are open in many fields— 


RELIABILITY ANALYSIS . . . AERODY- 
NAMIC DESIGN—COMPRESSORS, 
TURBINES . . . ELECTRICAL CONTROLS 
DESIGN . . . ADVANCED ENGINE PER- 
FORMANCE ANALYSIS... ENGINE 
FLIGHT TEST . .. CONTROL COMPONENT 
DESIGN . . . COMBUSTION SYSTEMS 
DESIGN . . . ENGINE MECHANICAL 
COMPONENT DESIGN and many others. 


Send your resume—or, for more in- 
formation, write or phone: 

Mark Elwood, General Electric Co. 
Jet Engine Dept. AW-112 
Cincinnati 15, Ohio 
Phone POplar 1-1100 
Collect long distance calls will be ac- 
cepted any weekday 9 A.M.-4 P.M, 


GENERAL @® ELECTRIC. 
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5,240 flying hours, with 785 in the Convair 
240. His latest medical certificate was dated 
Mar. 5, 1957. 

Stewardess Barbara F. Grimes, age 24, 
was employed as a stewardess on July 8, 
1957, following the satisfactory completion 
of training. This training included emer- 
gency procedures on the aircraft utilized by 
the carrier 

N 8405H, a Convair 240, was manufac 
tured Dec. 23, 1948, bearing serial number 


5 


22, and delivered to Western Air lines in 
1948 

From date of manufacture until the 
accident the aircraft had accumulated a total 
of 22,516 hr. It was currently certificated 
by the Civil Aeronautics Administration. 
At the time of the accident the aircraft was 
equipped with nearly new Pratt & Whitney 
mode] R-2800-CB-16 engines. The pro- 
pellers were Hamilton Standard 43E60-7 
with model 6895A-12 blades. 


. 
Navy Contracts 

Following is a list of unclassified con- 
tracts for $25,000 and over as released 
by Navy Contracting Offices: 


AVIATION SUPPLY OFFICE, 700 Rob- 
bins Ave., Philadelphia, Pa. 

The Cleveland Pneumatic Tool Co. Divi- 
sion, Cleveland Pneumatic Industries, Ine., 
Cleveland, Ohio, cylinders used on strut 
assemblies for various aircraft N383- 
56869A(383/7112-208011/57, 383/217004/59) 
various, $117,549 

Joseph Pollak Corp., Boston, Mass., con- 
trol assemblies: ignition switch for P5M-1, 
-2 aircraft, N383-56788-A(JD 383/214131/- 
59), various, $46,575 

Western Gear Corp., Lynwood 
gear boxes for arious§ aircraft 
56551-A(383/211118/59), various, $105,335 

Melstrom Manufacturing Corp., 

Amboy N. J antenna for airborne 
tronic equipment, N383-56736A(383/233161 
59) 70 ea $26,390 

Collins Radio Co., Cedar Rapids, lowa 
coil assemblies iirborne radar receiver, 
N8&83-56749A(383 31019) various $33,599 

General Electric Co., Philadelphia, Pa 
transmitters: fuel tanks for various aircraft, 
N383-56909A (383/216020/59) 12 ea $29,- 
24 

Thompson Products, Inec., Cleveland 
Ohio, repair kits: used on pumps for vari- 
us aircraft N383-56637A(383/21307 59) 
various, $29,248 

Westinghouse Electric Corp., Philadelphia 
Pa brush kits used on generators for 
P5M-1-2 aircraft N383-55806A(383/- 
212015/59), various, $35,257 

Lisle Corp., Clarinda, Iowa, chip director 

support engines N383-56910A(383/- 
251100/59). 18.000 ea $61,740 

United States Gauge Division, American 
Machine & Metals, Inc., Sellersville Pa., 
torquemeters press for various aircraft, 
N383-56785A(383/211129/59), 696 ea., $46,- 
354. 

Acco Equipment Division, American Chain 
and Cable Co., Inc., hoists: portable, bomb 
N383-56397A(383/261115/59), 286 ea., $97,- 


Eclipse-Pioneer Division, Bendix Avia- 
tion Corp., Teterboro, N. J indicators 
range for A4D-1, 2 aircraft, N383-5690°A- 
(383/216150/59), various, $49,876 

The Goodyear Tire and Kubber Co., 
Akron, Ohio, linings used on brake as- 
semblies for various aircraft, N383-56884A- 
(383/211069/59), various, $119,933 

Bill Jack Scientifie Equipment Corp., 
Solana Beach, Calif., shell assemblies, for 
aircraft pilots helmets, N383-56810A (JD 
383/27113/59), various, $246,996 

The Goodyear Tire and Rubber Co., 
Akron, Ohio, brake and wheel assemblies 
for various aircraft, N383-56342A (383 
211012/59), various, $273,537 

The Geodyear Tire and Rubber Co., 
Akron, Ohio, brake and wheel assemblies 
for various aircraft, N383-56875A (383/- 
211013/59), various, $108,143 





NORTH 
AMERICAN 
AVIATION, INC. 
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DYNAMICS 
ENGINEERS 


Immediate openings for vibra- 
tion, flutter, and dynamic anal- 
ysis engineers to work on the 
most advanced weapon systems 
—such as the B-70, the F-108, 
and the X-15, first manned 
space ship. 


A background in AE, ME, or 
other applicable experience is 
necessary. Qualified vibration 
engineers will calculate and 
measure vibration levels for 
consulting on procedures to 
insure crew comfort and work 
out vibration environment prob- 
lems on equipment of particu- 
lar airframes. The flutter and 
dynamic analysis engineers will 
evaluate flutter characteristics, 
including servo systems, of par- 
ticular airframes by analytical 
techniques and by the use of 
dynamic models, and conduct 
other studies relating to gust 
penetration, landing, and taxi 
conditions. 


For more information please 
write to: Mr. A. A. Stevenson, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


THE LOS ANGELES DIVISION OF N 
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35-40,000 FT 


a 


Turbojet Airliner 


Turbo-prop Airliner 
Mobiljet Fuels, Avrex Turbo Oils, 
Mobil Aero Hydraulic Oil HFA, 
Mobilgrease Aero Lo-Temp 





20,000 FT. 


Commercial Piston 
Engine Airliner 

Mobilgas Aircraft, 

Mobiloil Aero, 

Mobil Aero Hydraulic Oil 

HF & HFA, Mobilgrease Aero 
General Purpose and Lo-Temp 


10,000 FT. 


Business and Private 
Piston Aircraft 

Mobilgas Aircraft, 

Mobiloil Aero, 

Mobil Aero Hydraulic Oil HF, 
Mobilgrease Aero 

General Purpose 


THERE'S 


A Mobil 
Product 


FOR EVERY TYPE 
OF PLANE 


.- EVERY KIND 
OF OPERATION! 


Check the list at left. You’ll see Mobil sells 
fuels and lubricants for every type of oper- 


ation and performance requirement. 


A simplified list is shown for various oper- 
ations, as there are five grades of Mobilgas 
Aircraft, five grades of Mobiloil Aero and 
various grades of other products from 


which the proper selection can be made. 


Specify weather-proved Mobil products— 
at airports in key areas throughout the 
free world! Another reason you’re miles 
ahead with Mobil! 


SOCONY MOBIL OIL COMPANY, INC., and Affiliates: 
MAGNOLIA PETROLEUM COMPANY, GENERAL PETROLEUM CORP. 
MOBIL OVERSEAS OIL COMPANY, INCORPORATED 





FLY WEATHER-WISE...FLY Mobil 





AMC Contracts 


Wright-Patterson AFB, Ohio—Fol- 
lowing is a list of unclassified contracts 
for $25,000 and over as released by the 


\ir Materiel Command: 

Boeing Airplane Co., Wichita, Kan., B-2 
MTU, (PR XE-9-6930-7095), $385,000. 

Boeing Airplane Co., Wichita, Kan., B-52 
airplanes and associated support items, (PR 
XE-9-1510-7012 and amendment no. 1), 
$15,000,000, 

Northrop Division, Northrop Aircraft, 
Inc., Hawthorne, Calif., T-38 static test 
program, (PR TR-9-1510-7217), $100,000. 

Cessna’ Aireraft Co., Wichita, Kan., 
r-37A aireraft (jet trainers), PR XR-9- 
1510-7028), $12,345,000 

Link Aviation, Inc., Binghampton, N. Y., 
T-37 flight simulator trainers, type AF/F- 
7A-T4 and spare parts, (PR XR-8-28- 
7256), $1,952,137. 

Northrop Aircraft, Inc., Hawthorne, 
Calif., spare parts and ground equipment 
for T-38 airplanes, (PR XR-9-1510-7008), 
s 16 9°26 

Cessna Aireraft Co., Wichita, Kan., en- 
gine noise reduction and engine boundry 
surge increase program for T-37A aircraft, 
(PR XR-8-1510-7292), $48,335. 

Northrop Division, Northrop § Aircraft, 
Inc., Hawthorne, Calif., planning, engineer- 
ng tooling, fabrication, assembly and 
ther work incidental to the development 
of the N-156F fighter aircraft, (PR XR-9- 
1510-7100), $997,884. 

General Electric Co., West Lynn, Mass., 
indicators, tachometer, type MU-1 for 
F-100F, KC-135A, B-58A, F-101B, C-130B 
T-372 H-43B and Army requirements, 
(RFP PE-8-05D-3800), (PR PE-8-05D- 
3800), $273,480. 

Aerial Machine & Tool Corp., Long Is- 
land City, N. Y., harness, aircraft safety, 
personnel retaining type MA-1 for aircraft, 
(IFB 33-600-59-8), (PR OC-8-03F-5444), 
$29,278. 

AiResearch Manufacturing Co. of Arizona 
Division, The Garrett Corp., Phoenix, Ariz 
constant speed drive assemblies, pneumatic, 
model MC-1, spare parts and data for 
F-105 aircraft, (RFP PE-9-031-4050), (PR 
PE-9-031-4050), $1,738,487. 

Pioneer-Central Division, Bendix Avia- 
tion Corp., Davenport, Iowa, altimeter, 
pressure, 13” dial, type AAU-2/A for use 
in F-105 and F-106 aircraft, (PR PE-9- 
05C-4019 and 4033), $205,174. 

Pioneer-Central Division, Bendix Avia- 
tion Corp., Davenport, Iowa, indicator, in- 
dicated airspeed, 13” dial, integrally lighted, 
type AVU-2/A, for use in F-105 and F-106 
aircraft, (PR PE-9-05C-4020 and PE-9- 
05C-4034), $93,665 

Westinghouse Electric Corp., Dayton 
Ohio, transformers, component spare parts 
and data, for F-105 aircraft, (RFP PE-8- 
03C-3823), (PR PE-8-03C-3823), $340,677 

Red Bank Division, Bendix Aviatien 
Corp., Eatontown, N. J., generators, regu- 
lators, control panels and data for support 

the F-100 series aircraft, (RFP PE- 
3, PE-3805, SA-4750 and SA-4748), (PR 

[-4213, PE-3805, SA-4750 and SA-4748), 

294. 

M. Giannini and Co., Pasadena, Calif., 
transmitter, synchro, angle of attack, type 
Q-2 for use on F-105 and F-106 aircraft, 
(IFB 33-600-59-11), (PR-8-05C-3459, PE- 
9-05C-4026 and PE-9-05C-4026-1), $198,117. 

Eclipse-Pioneer Division, Bendix Aviation 
Corp., Teterboro, N. J., amplifier, servo, 
60-1488, directional control, 60-1485, spare 
parts, special tools and test equipment and 
data for various USAF aircraft, (PR MA- 
8-05A-706, 709, PE-9-05A-4152, 4208 and 
SA-8-05A-3957), $1,041,710 

Kearfott Co., Inc., Clifton, N. J., control 
panel, Aerno 60-1486; gyroscope, displace- 
ment, Aerno 60-1490; control panel, Aerno 
60-1491; gyroscope, displacement, Aerno 
60-1493; spare parts, special tools, test 
equipment and data for various USAF air- 
craft, (PR MA-8-05A-708, 711, 768 and 
PE-8-05A-4205), $638,962. 

Pioneer-Central Division, Bendix Avia- 
tion Corp., Davenport, Iowa, transmitter, 
rate of flow, fuel, Type MA-2 (Aerno 61- 
2458) (RFP MA-8-05D-703) (PR MA-8- 
05D-703), $50,530 
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ymphony and industry 


Good living and productive indus- government, banks that support 
try go hand in hand. The San _ industry, abundant water, natural 
Antonio Symphony, one of the gas and electricity, excellent sites, 
nation’s finest, is just one of the good transportation, to the hap- 
reasons San Antonio is a wonder- _ piest labor picture in the country, 
ful place to live and work. Add anand you have a near-perfect situa- 
ideal outdoor living climate, good tion for locating your industry. 


SAN ANTONIO (7 xte 
oe 


For a detailed study of your specific needs 
Write Greater San Antonio Development Committee 
153 Navarro, P.O. Box 1628, San Antonio, Texas 
All communications confidential 











DELTA 
Air Freig 


costs less than 
you think! 





Holds down inventories! Holds down costs 
of crating, insurance, capital tie-up. Protects 
against deterioration and market declines! 


| on ee oe ee) 


Call Delta Air Lines, 
or write General Offices 
Atlanta Airport. Atlanta, Ga. 








Do you know about 
Gask-O-Seals? 


THIS 
Gask-O-Seal 


EXCEEDS 
HERMETIC 
SPECS! 





Gask-O-Seals often equal or exceed specification for 
hermetic sealing. The one shown here, for instance, has 
eight sealing points and is on one of our newest 
missiles. The leakage rate is less than the original 
hermetic seal specification called for which is about os 
perfect as any seal can be. 

Gask-O-Seals are high and low pressure static seals 
which require NO groove machining to accommodate. 

A flat surface with only a 125 RMS surface finish is all 
you have to provide to get positive sealing with a 
Gask-O-Seal. 

There are many other outstanding features about 
Gask-O-Seais: Limited orea for fluid attack, no loss of 
structural strength, rigid, easy to install and replace, no 
tolerance build-up possible in seal cavity, etc. 

Why not find out about Gask-O-Seals and the other 
seals of Parker Seal Company’s “O-Seal Family”—by 
the makers of Parker O-rings. 





SEAL COMPANY 


CULVER CITY,CALIF.eCLEVELAND,12, OHIO 
A DIVISION OF Parker Hannifin CORPORATION 


(Formerly F. C. Wolfe Co. & Rubber Products Div. of Parker Appliance Co.) 





MANAGEMENT 





Killian Lists Science Management Aims 


Washington—Dr. James R. Killian, 
special assistant to the President for 
Science and Technology, outlined his 
approach to science management in a 
talk at the 125th annual meeting of 
the American Assn. for Advancement 
of Science. 

Dr. Killian listed three major points 
of his management philosophy. They 
are: 

e Science does not need positive direc- 
tion to achieve maximum efficiency and 
vigor. 

e Past record of progress in science and 
technology shows the U.S. must ad- 
vance in “steps and not by leaps.” 

e Science should not be placed under 
the direction of a single agency but 
should be infused into the program of 
every department. The best way to 
protect science from political inter- 
ference and to keep its efficiency high 
is to give it a direct relationship with 
all responsible executives as well as 
the support of advisors from the na- 
tion’s leading private institutions. 


Scientific Advice 


Dr. Killian also explained in some 
detail the activities and functions of 
the President’s Science Advisory Com- 
mittee, which he heads. Primary pur- 
pose of the committee, he said, is to 
make “scientific advice and analysis 
ivailable where they are needed in the 
formulation of national policy.” This 
advice is generated by the 18 com- 
mittee members and a fluid group of 
about 75 engineers and scientists who 
serve on temporary panels which study 
pecial problems, and act as con- 
sultants and staff. The advice is fun 
neled to Dr. Killian, the primary com- 
mittee contact with the President, al- 
though he said “‘the Committee has the 
perogative, when it chooses, to report 
directly to the President.” 

The White House has declined to 
make public the names of the members 
of these Science Advisory Committee 
panels which advise the President on 
the feasibility of many of the major 
weapon systems and other large federal 
projects. Prjmary reason for this secrecy 
s given by Dr. Killian is that it “would 
udversely affect the public interest by 
endangering our national security.” 
\rea of study of the panels has been 
released in only five cases. 

Efforts that have been made by the 
Administration to improve scientific 
activity in the U.S. and to relate it 
more effectively to policy making also 
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were reviewed by Dr. Killian. He listed 
basic research as a vital need and des- 
cribed the National Science Founda- 
tion as “one of the government's major 
means for advancing science and sup- 
porting basic research.” 

Dr. Killian pointed out that the 
Foundation had been strengthened by 
increasing its federal appropriation from 
$50 milliou in Fiscal 1958 to $136 mil- 
lion in Fiscal 1959. However, the origi- 
nal Foundation request for $222 million 
was cut to $136 million by the White 
House before being sent to the 
Congress. 

Other government action that has re- 
sulted from the Soviet earth satellites 
was characterized by Killian as “an 
impressive array of organizational in 
novations for the management of gov- 
ernment programs in science and 


technology and for the provision of 
scientific advice at policy-making 
levels.” 

Innovations he mentioned included 
the creation of the National Aeronautics 
and Space Administration, the Ad 
vanced Research Projects Agency, the 
National Aeronautics and Space Coun 
cil, the science adviser in the State Dc 
partment, Killian’s own post of special 
assistant to the President for 
and technology, the post of Director of 
Research and Engineering in the De 
fense Department just filled by Herbert 
York (AW Jan. 5, p. 22), and the Fed 
eral Council for Science and Tech 
nology. 

Serious problems faced by the nation 
that are receiving attention from Kil 
lian’s group include the relatively small 
investment in new research facilities in 


scicnce 


First Atlas-C Fired at Cape Canaveral 


First Air Force-Convair Atlas-C intercontinental ballistic missile was fired for less than the 
full range from Cape Canaveral, Fla., to test guidance, nose cone and air-frame refinements 
It was the 17th Atlas launched. Arma all-inertial guidance components were carried, and 


telemetered what they would have done had they been guiding the missile. 


Atlas-A series 


tested boosters, airframe, guidance, etc. Series B tested sustainer engine, nose cone separa 
tion, full-range guidance and included the Score satellite. Of the 16 non-orbital firings, 11 


have been considered successful. 





Technician viewing melt under a vacuum of approximately one-millionth of atmospheric pressure. 


VACUUM MELTING 
provides these properties 


Conquering Thermal Barriers at Kelsey-Hayes! 


From the vacuum induction furnaces of the Metals Division of 
Kelsey-Hayes comes a new family of superalloys—Udimet 500, 600 
corrosion resistance 


High temperature 


and 700. Born of necessity for space age vehicles, these high-temperature, 
high-stress alloys are now being made available for wide-spread 

use by industry. Produceable only through vacuum induction melting, 
they make possible a degree of product performance only dreamed of 

in the past. Udimet alloys are now being produced in tonnage lots 

— ingot, billet, bar, sheet, strip and wire to specifications. 

Kelsey-Hayes Company, General Offices: Detroit 32, Michigan. 


Increased ductility 
Extreme cleanliness 
Precise chemical control 
Longer stress-rupture life 
Increased tensile strength 
Better fatigue resistance 
Greater yield strength 
Greater impact resistance 
Greater creep properties 


KELSEY-HAYES 


Automotive, Aviation and Agricultural Parts 7 Hand Tools tor industry and Home 
18 PLANTS: Detroit and Jackson, Mich.; Los Angeles; McKeesport, Pa.; Springfield, Ohio (Speco Division); New Hartford, N. Y. 


> 


(Metals Division); Utica, N. Y. (Utica Drop Forge & Tool Division) ; Davenport, Iowa (French and Hecht Division); Philadelphia (Heintz 
Division); Clark, N. J. (New Jersey Division); Windsor, Ontario, Canada. 





rclation to the size of the scientific task. 
Dr. Killian said: “Government opera- 
tions increasingly have brought growing 
demands for the fruits of research and 
more support for actual work _per- 
formed. ‘There has been no comparable 
provision, however, for new instruments 
and facilities except in certain special- 
ized fields.” 

The speech also indicated that no 
definite plans have as yet been made to 
remedy this situation. Dr. Killian said, 
however, that “the (President’s Scien- 
tific Advisory Committee) panel urges 
the formulation of thoughtfully con- 
ceived policies for the financing and 
planning of the great multi-million dol- 
lar research instruments of modern sci- 
ence . . . which are needed or proposed 
in various fields.” 


Policy Group 


The panel recommended that a new 
group be formed to form the policies 
governing the capital investment in 
these new facilitics and the handling of 
personnel to man them without reduc- 
ing the teaching strength of universities. 
Killian said, “We are at the point where 
we need to bring together the best 
available judgment from the domains 
of government, education and science 
to determine how far we should go in 
the establishment of research institutes 
ind what their relations should be with 
iniversities.”” 

Educational problems in the U. § 
were reviewed by another panel of Dr. 
Killian’s committee. The group called 
primarily for greater efforts by local 
governments and the various educa 
tional institutions. 

While expressing the belief that 
there is clearly a “national will to be 
strong in science,” Dr. Killian noted 
that “today we hear voices of doubt 
and pessimism decrying or questioning 
the concept of progress. . . .” He said 
he felt that the scientists themselves 
must make the true character of sci- 
ence and progress understood and show 
the close relationship between science 
ind the human values. He pointed to 
the “great responsibility which rests 
upon science today in the light of the 
extraordinary opportunities which it has 
been given to participate in the formu- 
lation of national policy.” 


Bristol, Rolls-Royce 
Sell Rotol to Dowty 


London—Bristol Acroplane Co. and 
Rolls-Royce Ltd. are selling their jointly 
owned company, Rotol Ltd., manu- 
facturer of aircraft propellers, landing 
gears and transmissions, to the aircraft 
component maker, Dowty Group Ltd. 

Since financing for the purchase will 
be raised by an issue of new shares and 
must receive the British Capital Issues 
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... another Kearfott capability. 


temperature 
components 


Kearfott components for missile and 
aircraft systems can provide opti- 
mum performance at temperatures 
as high as 200°C. Moreover, this 
peak performance is unaffected by 
2000-cps vibration and 50-G shock. 
Kearfott’s compact, light-weight 
and corrosion-resistant components 
provide this consistent record of 
accuracy: 


Synchros: Sizes 8 through 25. Errors as 
low as 20 seconds from E. Z. 


Motor-generators: Sizes 8 through 18. 
Linearity of 0.01%. 


Servomotors: Sizes 8 through 25. 
Wound for transistorized 
amplifiers. 


Kearfott research is continually developing even more 
accurate and more durable components... preparing for the 
needs of tomorrow. For details, write today or contact 
your nearest Kearfott sales office. 


Engineers: K earfott offers challenging opportunities 
in advanced component and system development. 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 
A Subsidiary of General Precision Equipment Corporation 
Sales and Engineering Offices: 1378 Main Ave., Clifton, N. J. 
Midwest Office: 23 W. Calendar Ave., Lo Gronge, tll. South Central Office: 621! Denton Drive, Dolles, Texos 
West Coost Office: 253 N. Vinedo Avenve, Pasodene, Collif 








a 
laboratory 
for 
learning 


As a Field Engineer at Hughes, through 
training and assignment, you become 
familiar with advanced electronics weap- 
ons systems, including the most advanced 
analog and digital computers. With this 
knowledge you will be ideally suited to 
broaden your experience and learning for 
future application in either the military 


or commercial fields. 


The Hughes Field Engineering activity 
is a highly trained. organization of pro- 
fessional engineers, giving support to the 
armed forces and air-frame manufac- 
turers using Hughes equipment. Assign- 
ments are in Southern California, the 


continental U.S., or overseas 


Other field enginecring advantages in=- 
clude: 1) Training at full salary before 
assignment. 2) Generous moving and 
travel allowance between present loca- 
tion and Southern California. 3) Addi- 
tional compensation plus complete mov- 
ing and travel expenses on assignments 
away from the Culver City plant. 4) 
Reimbursement for after-hours courses 


at universitics in area Of assignment. 


E.E. or Physics graduates: Please write 
Mr. Robert Martin at the address below. 


The West's leader in advanced electronics 


HUGHES 


I 
bP ooeeecoss 


RESEARCH AND DEVELOPMENT 
LABORATORIES 


Scientific & Engineering Staff 


Hughes Aircraft Co., Culver City 2, Calif. 


FIELD ENGINEER GIVES PILOT PRE-FLIGHT BRIEFING 





Committee’s consent, the price being 
paid was not revealed. But Dowty 
Group Chairman Sir George Dowty 
says the share issue will run into “sev- 
eral million pounds.” 

Rotol, with a 4,600 strong labor 
force and a plant only two miles distant 
from two of Dowty’s aircraft component 
factories, was formed by Bristol and 
Rolls-Royce in 1937 to design and 
manufacture variable-pitch propellers. 


Texas Instruments 
Submits Merger Plan 


Dallas—Texas Instruments, Inc., and 
Metals & Controls Corp. have agreed 
to merge. Proposed merger plan will 
be submitted to the stockholders of 
both companies early in 1959. 

The two companies would combine 
through an exchange of stock in which 
Metals & Controls stockholders would 
receive either } of a Texas Instruments 
common share for each share of Metals 
& Controls’ common or a combination 
of *% of a share of Texas Instruments 
convertible preferred stock ($25 par 
value) and wo of a share of Texas Instru- 
ments 4% common for each Metals & 
Controls common share. Texas Instru- 
ments preferred stock will be a special 
series issued only in connection with 
the merger plan. Texas Instruments has 
3,256,988 common shares outstanding, 
Metals & Controls has 922,467. 


British Contract Set 
For New Canberra 


London—Ministry of Supply has an- 
nounced that “subject to satisfactory 
negotiations” work of developing an 
RAF Canberra replacement will go to a 
consortium of Vickers-Armstrongs (Air- 
craft) and English Electric Co. 

Main contract is being placed with 
Vickers-Armstrongs, but work will be 
shared 50-50 by both companies. 

Also subject to final negotiations, 
development of an engine for the 
auew supersonic fighter-bomber-recon- 
naissance aircraft is to be undertaken by 
Bristol-Siddeley engines, Ltd., new com- 
pany formed last April to coordinate 
ictivities of Bristol Aero-Engines and 
Armstrong Siddeley Motors. 

These two companies—subsidiaries of 
Bristol Aeroplane and Hawker Siddeley, 
respectively—will be completely merged 
into the new company. 

Size of the order for the TSR-2 (for- 
merly referred to as RAF Operational 
Requirement OR-339) was not disclosed 
and no design details were revealed. 

The Vickers-Armstrongs and English 
Electric proposal was chosen from sev- 
eral designs. Chief competition in the 
final selection was believed to be one 
proposed by Hawker Siddeley group. 
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ppointments at 





the highest echelons to 


holders of advanced degrees 


in physics, mathematics, 


electrical 


and mechanical engineering 


Litton Industries offers research appointments of 
the highest order of importance to the nation’s 
defense and economic endeavors. Applicants must 
have proven capability at the professional level for 
contributions toward the advancement of knowl- 
edge in the fields of computation, guidance, com- 
munication, or control, 


In the field of Space Research, appointments will 
be made within the disciplines of astronautics, 
bioastrophysics, basic physics, and hyperenviron- 
mental testing. 

These few men will have as their resources the skills 
of any of a thousand people who are the life of the 
electronic complex which is the Electronic Equip- 
ments Division of Litton Industries. They will 
command the most advanced computational instru- 
ments as their tools, plus the only Inhabited 
Space Chamber in the free world, plus engineering 
and manufacturing facilities which produce com- 
plete systems. 

The locale is Southern California where both the 
physical and intellectual climates are to be enjoyed. 
Send a brief resume to G. H. Dawson, Litton Indus- 
tries, Electronic Equipments Division, 9261 West 
3rd Street, Beverly Hills, California. 


LITTON INDUSTRIES 


Electronic Equipments Division 





(right) Part of giant capacitor bank 
used to fire “hotshot” tunnel. 


Bank is capable of 


5 million kilowatt jolt. 


(above) Lockheed’s “hotshot” tunnel 
- only one in private industry. 


(right) Research and Development 
facilities in the Stanford Industrial 
Park at Palo Alto, California, provide 
the latest in technical equipment. 


Lockheed capabilities in thermodynamics and gas 
dynamics are unsurpassed in private industry. Basic 
work is being performed on problems relating to mis- 
siles and spacecraft under simulated conditions of 
upper atmosphere and outer space. Studies include 
boundary layer flow and heat transfer; cooling and 
insulation; thermodynamic instrumentation for flight 
test; design of rocket motor controls and nozzle 
structures; re-entry thermal protection; materials 
specification; and thermal environments of electronic, 
mechanical and hydraulic equipment. Also under study 
are new methods and improved techniques of thin film 
thermometry, measurements of dissociation and combi- 
nation of nitric oxide and high-speed shock wave flows. 

Equipment includes the fastest wind tunnel in indus- 
try, fired by 20 million kilowatts; a hydromagnetic 


EXPANDING THE FRONTIERS OF SPACE TECHNOLOGY 


tube which produces velocities of over Mach 250 and 
temperatures approaching 500,000°K; a “hotshot” tun- 
nel for shock wave, gas and heat studies, capable of 
velocities of 16,500 mph and temperatures above 
12,000°F; and a ballistic range on which projectiles 
are fired at speeds up to 20,000 ft/sec. 

Scientists and engineers of outstanding talent and 
inquiring mind are invited to join us in the nation’s 
most interesting and challenging basic research pro- 
grams. Write: Research and Development Staff, Dept. 
AA-17, 962 W. El Camino Real, Sunnyvale, California, 
or 7701 Woodley Ave., Van Nuys, California. For the 
convenience of those living in the East and Midwest, 
offices are maintained at Suite 745, 405 Lexington 
Ave., New York 17, New York, and Suite 300, 840 No. 
Michigan Ave., Chicago 11, Illinois. 


“The organization that contributed most in the past year to the advancement of the 


art of missiles and astronautics.”” NATIONAL MISSILE INDUSTRY CONFERENCE AWARD 


SUNNYVALE, PALO ALTO, VAN NUYS, 

SANTA CRUZ, SANTA MARIA, CALIFORNIA 
CAPE CANAVERAL, FLORIDA 
ALAMOGORDO, NEW MEXICO 


Lockheed / MISSILE SYSTEMS DIVISION 





WHO'S WHERE 


(Continued from page 23) 





Changes 


Robert G. Siff, field representative for 
Eitel-McCullough, Inc., San Carlos Calif., 
at Wright-Patterson AFB and Gentile Air 
Force Station, Dayton, Ohio. 

William G. Newton, industrial engineer- 
ing manager, Beckman Instruments, Inc., 
Fullerton, Calif. Also: Harlan E, Eastman, 
purchasing administrator. 

Fred Hall, director of management con- 
trol, Aerojet-General’s Solid Rocket Plant, 
Sacramento, Calif. 

Allan Lytel, manager-proposal coordina- 
tion, Crosley Division, Avco Manufacturing 
Corp., Cincinnati, Ohio. 

Guy J. Sanders, director of engineering, 
Industrial Acoustics Company, Inc., New 
York, N. Y 

Edward C. Kluender, manager-military 
systems engineering, General Electric’s 
Communication Products Department, Syra- 
cuse, N. Y 

Dr. Robert J. Rohr, director of research 
and development, Magnus Chemical Com- 
pany, Inc., Chicago, II] 

James S. Galbraith, manager of semi- 
conductor operations, Microwave Associates, 
Inc., Burlington, Mass 

Milo K. Henry, manager of the Denver, 
Colo., regional office, Military Products 
Group, Minneapolis-Honeywell Regulator 
Co., Minneapolis, Minn. 

Col. Daniel B. White (USAF, ret.), as- 
sistant manager-eastern operations (Dayton, 
Ohio), Technical Products Division, Pack- 
ard-Bell Electronics Corp., Los Angeles, 
Calif 

Gordon W. Johnson, director of engineer- 
ing, Pacific Magnetic Corp., Romoland, 
Calif. 

Levin P. Handy, director of the cable 
unit, Aeronautical and Instrument Division, 
Robertshaw-Fulton Controls Co., Anaheim, 
Calif 

Col. James H. Rothrock, manager of de- 
fense products, Radio Corporation of Amer- 
ica’s West Coast Electronic Products De- 
partment, Los Angeles, Calif. 

Charles K. Fennel, manager of marketing 
techniques, Texas Instruments, Inc., Dallas, 
Tex. 

Jean Baudreau, cargo sales manager, 
North, Central American and Caribbean 
Division of Air France. 

Robert P. Norton, resident corporate 
representative—Wichita Division of Boeing 
Airplane Co., for American Bosch Arma 
Corp., Hempstead, N. Y. 

Dan E. Baker, marketing manager, Atlas 
E-E Corp., Woburn, Mass. 

Arthur Van Gordon, general manager, 
Electronic Components Division, Anton 
Electronic Laboratories, Inc., Brooklyn, 
N. Y. 

Samuel Ochlis, manager, Instrument and 
Equipment Division, Epsco, Inc., Boston, 
Mass. 

Edwin F. Clark, manufacturing manager, 
and Robert W. Cooper, chief production 
engineer, Marman Division of Aeroquip 
Corp., Jackson, Mich. 

Charles J. Daniels, director of govern- 
ment projects, All American Engineering 
Co., Wilmington, Dela. 
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Research and Development 
Engineers and Physicists 
Specializing in Servos, Circuits, 
Microwaves, Transistors, Computers 


Make the most of your experience 


Work on advanced projects such as airborne 
radar, analysis and development of circuits for 
advanced radar systems; electronic analog com- 
puters and general purpose digital computers; 
checkout and test equipment; bombing navigation 
systems; inertial guidance; analytical studies asso- 
ciated with new electro-mechanical systems. 

Also positions for: engineering handbook writers; 
computer programmers; standards hardware parts 
designer with strong background in fasteners; re- 
search engineer to plan and execute research pro- 
gram involving inorganic materials in electronic 
equipment and to perform chemical analysis of 
materials; senior estimators for manufacturing cost 


analysis proposals. 


Autonetics offers a 12-year stockpile of experi- 
ence in the design, development, and quantity 
manufacture of flight controls, inertial navigators, 
armament controls, automated machine controls, 
computers, landing systems, radar systems, data 
processing equipment, and electro-mechanical servo 
systems—plus a complete flight test section and 
specialized engineering and production facilities. 


Send resume to: 
Mr. B. A. Brunetti 
Autonetics, 9150 E. Imperial Highway 
Downey, California 


Autonetics 


A OfVISION OF NORTH AMERICAN AVIATION, INC. 
NERVE CENTER OF THE NEW INDUSTRIAL ERA 
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SEARCHLIGHT SECTION : 


2UIPMENT - USED or RESALE 


NITIES 


UNDISPLAYED RATE: 


To figure advance payment count 5 


DISPLAYED RATE: 
The advertising rate is $31.00 per inch for all advertising appearing on 
other than on contract basis. Contract rates on request. 
AN ADVERTISING INCH is ye Ye inch vertically on one column, 
3 columns—30 inches—to page. 
EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only 
in Displayed Style. 


$2.70 a line, minimum 3 lines. 
average words as a line. 


PROPOSALS, $2.70 a line an insertion. 
BOX NUMBERS count as one line additi | in 





Send NEW Ads or Inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 36, N. Y. 











DEAL DIRECTLY WITH OWNER 
In Stock Now for Immediate Delivery! 


BEECHCRAFT Cis, Diss SIKORSKY &-5! HELICOPTERS 

One of each available. All Top Quality CAA Four-place Commercial Licensed with 

Excellent value and excellent terms avai! fresh complete overhaul, Six left, with spares 

able Can be purchased individually “AS IS” if 
C-46F, Airline DC-3 and/or Cargo desired. 

& 47. All available for sale with terms 

or for lease with lowest rates ever 


MILITARY SURPLUS 
AIRCRAFT 
GRUMMAN WIDGEON SNJ-T (T-6G). SNJ-4, 1 
GHA Models with , Harpoon. | PRY 
engi ° . All to be wholesaled 
Conversion arabic with ferry permit 
available as a package. Fin and at very cheap prices 
ished product without Write or call for details 
equal, And We Mean It! ! |! 


EXECUTIVE LOCKHEED 
VENTURA 


GRUMMAN GOOSE 

Zero time throughout. Like 
new. And We Mean It!!! 
New Plane Warranty 

Also available-—used Goose, 
Gorgeous New Horton & Hor nice shape, at a sacrifice 
ton interior, unequalled any wholesale price. Lease pox 


HANGARS 
120 ft. x 200 ft. clear span 
hangar 28 ft headroom 











where. Send for photograph sible 
265-285 MPH, for the cost of a Beech 


Excellent lease terms available. Send for color photograp! 000 & 


FREDERICK B. AYER & ASSOCIATES, 


Anthony J. Ming, 
MUrry Hill 7-1800 


250 Park Ave 


steel structure plus two 
lean-to’s 20 ft. wide 
« long sides. Total 40 

Ft. floor space. Sub 
stantial piece of Real Estate 


INC. 


New York 17, N. ¥ 











FOR SALE 
C-46F AIRCRAFT 


Passenger and Cargo 
With or Without 
T-Category Kit Installed 


Immediate Delivery 


THE FLYING TIGER LINE INC. 
Burbank, Calif. 


Call or Cable 
FRED BENNINGER 
Executive Vice President 
Tel: Stanley 7-3411 Cable: Flytiger 





Immediate Delivery 
We stock, overhaul, and install 
PRATT & WHITNEY WRIGHT 


R1830 R1820 


—75, —92, —94 —202, 


R985 R1340 R2000 


and ovr most popular DC3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


INC. 


Lambert Field inc. St. Levis, Mo. 








C-47’S FOR SALE DC-3’S 
ALSO 
REPAIR OVERHAUL MODIFICATION 
VOLITAN AVIATION 


12820 Pierce St. INC. Pacoima, Calif. 
Phone EM-9-1283 

















C-47 
ENGINE MOUNTS 
5110599 Perfect Condition Certified 
$695.00 
PACIFIC AERO SUPPLY 
421 N. PRAIRIE HAWTHORNE, CALIF. 





OXYGEN EQUIPMENT 
SALES & SERVICE 
REGULATORS — MASKS — VALVES 
PORTABLES & CYLINDERS 


FIXED INSTALLATIONS 
GOV'T. APPROVED REPAIR STATION 


Phone: ORegon 8-1161 
EL SEGUNDO, CALIFORNIA 


JEP AERO 














MAINTENANCE 


Twin Beech - DC-3 - Lodestar 


ROCHESTER AIRPORT 


AUTOMATIC PILOTS, NAVIGATION 
& COMMUNICATION SYSTEMS 


Appr PHONE: FAirview 8-2720 


CAA oved 
Class | & 3 Ne Li 





ROCHESTER 11, 


N.Y Collins, Bendix, Sperry, Lear, ARC , Wilcox 





FOR ADDITIONAL 
INFORMATION 
About Classified Advertising 


Contact 
» * Me Graw-Hi:ll Office 
Nearest ry ou. 


ATLANTA, 3—1301 Rhodes-Haverty Bidg 
JAckson 3 %951 
R. H. POWELL 


BOSTON, 16—350 Park Square 
HUbbard 2-7160 
D. J. CASSIDY 


CHICAGO, 11—520 No. Michigan Ave 
MOHowk 4-5800 
W. J. HIGGENS 
D. C. JACKMAN 


CLEVELAND, 13— 
1164 Illuminating Bldg., 55 Public Square 
Uperior 1-7000 
W. B. SULLIVAN 


DALLAS, 1—1712 Commerce St., Vaughan Bidg 
Riverside 7-5117 

GORDON JONES 

F. E. HOLLAND 


DETROIT, 26—856 Penobscot Bidg 
WOodward 2-1793 
D. M. WATSON 
LOS ANGELES, 17—1125 W. 6 St 
MAdison 6-9351 
R. L. YOCOM 


NEW YORK, 36-—500 Fifth Ave 
OXford 5-5959 
D. T. COSTER - R. P. LAWLESS 


PHILADELPHIA, 3—Six Penn Center Plaza 
LOcust 8-4330 


W. BOZARTH - T. W. McLURE 


ST. LOUIS, 8—3615 Olive St 
JEfferson 5-4867 


SAN FRANCISCO, 4—68 Post St 
DOuglas 2-4600 
W. ©. WOOLSTON 
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EMPLOYMENT OPPORTUNITIES 


The advertising rate is 


3 columns, 


Subject 4 Agency Commission. 


— UNDISPLAYED 


$45.00 per inch for all advertising $2.70 per tine, minimum 3 lines. To figure payment count 5 
appearing on other than « contract basis. Contract rates average words as a line. Box Numberscounts as | line 
quoted on request 

An advertising 


Position Wanted ads, % of above rate 


meh is mensenes %” vertically on a column Discount of 10% if full payment is made in advance for 4 


consecutive insertions 
Not subject to Agency Commission 


Send NEW ADS and inquiries to Classified Advertising Division of Aviation Week, P. 0. Box 12, N. Y. 36, N. Y. 








ENGINEERING PILOT 


Must have engineering or science 
degree and recent B-52 pilot time. 
Engineering experience desirable. 
Include educational background 
and flight time breakdown for past 
5 years in initial reply. Southeast 
location. Write to 


P-9575, Aviation Week 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y 


PROFESSIONAL PERSONNEL REQUISITION 

















TOOLING 
MANAGER 


A position at executive managerial level 
is available for a man capable of directing 
the activities of a complete Tool Engineer- 
ing and Tool Manufacturing Division. Lo- 
cated in So. Calif. Aircraft exp. desired. 
To the professional Engineer with previous 
management exposure, this is opportunity! 
Please send complete resume & photo in 
confidence to 


P-9584, Aviation Week 


68 Post St., San Francisco 4, Calif 








ANUFACTURER’S AGENTS 
WANTED 


. by Eastern producer of Aircraft 
Accessories such as electro-mechan- 
ical assemblies, actuators, winches, 
etc. Reply with information on ex- 
perience, present products, area 
and type of company served. 


RW-9675 Aviation Week 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y 











Top Flight — Aircraft — Missile— Hydraulic Sales 
Engineer, for executive position with expanding air 
frame Future limited. Excellent 
salary and other benefits. Submit comsieto resume. 
information will be treated confidentially. 


P-9548, Aviation Week 
520 N. Michigan Ave., Chicago 11, TL. 











Your Inquiries to Advertisers 
Will Have Special Value . 


for you—the advertiser—and the publisher, if you 
mention this publication. Advertisers value highly 
this evidence of the publication you read. Satisfied 
advertisers enable the publishers to secure more ad- 
vertisers and—more advertisers mean more infor- 
mation on more products or better service—more 


value—to YOU. 
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JET ENGINE CONTROLS ENGINEER 


Experienced in pneumatic, hydraulic, or electro-mechanical con- 
trols; including servo mechanisms, hanical comp s, and 
actuators. Requires ability to develop appropriate testing 
criteria and ability to supervise fabrication and test operations 
for fuel metering devices, inlet diffusers. fuel injection nozzles 
and control sensors. 





Will work with a small group of highly specialized ramjet 
controls and fuel systems engineers in a creative engineering 
environment. 


New IBM digital computer, large custom designed analog com- 
puter, and full facilities of the Marquardt Jet Laboratory are 
available to the project group. For further information contact: 


FLOYD E. HARGISS, Manager, Professional Personnel 
16551 Saticoy Street, Van Nuys, California 


fai pet eorennae = A lang uardt 


VAN NUYS AND POMONA, CALIFORNIA - OGDEN, UTAH ual CO. 


to an EXEC UTIVE 
ENGINEER 


WHO WOULD LIKE TO LIVE IN DENVER 
and assume a position as 
DIRECTOR OF ENGINEERING 


We offer a top paying position with one of America’s fastest 
growing research and development companies . . . a challenging 
job in an ideal city where climatic, housing, school and recrea- 
tional conditions are unsurpassed. If you have had considerable 
experience in technical as well as administrative work, have an 
M. S. degree in Engineering or equivalent and 8 to 10 years air- 
craft experience, your inquiry may bring you a once-in-c-life- 
time opportunity. 

T. J. Dalton, Personnel Mgr. 
STANLEY AVIATION CORPORATION 
2501 Dallas 

Denver 8, Colorado 


write today 





How a creative engineer 
can grow with IBM 


“Certainly my present assignment on the B-70 offers many 
growth opportunities,’’ says Project Engineer Edward V. Zaucha! 
Designed to fly farther, faster and higher than any manned 
aircraft ever has before, the B-70 requires a completely new 
radar display system. ‘‘My responsibility includes the design of 
new cathode ray tube circuits plus system studies dealing with 
specific bomb-nav problems. These studies cover related 
equipment, such as the search radar and circuit indicator devices. 
In addition, | coordinate the development of storage tubes, 

high voltage power supplies and other equipment. A job that 
covers this much territory is a creative challenge. With IBM | 

have the opportunity to use all of my training; and in addition, 

| learn new things every day that will advance my engineering career, 


Career opportunities in these areas... 


Airborne digital & analog computers 
Ground support equipment 

Inertial guidance & missile systems 
Information and network theory 
Magnetic engineering 
Maintainability engineering 

Optics 

Radar electronics & systems 
Servomechanism design & analysis 
Theoretical design & analysis 
Transistor circuits 


Qualifications: B.S., M.S. or Ph.D. in Electrical 

or Mechanical Engineering, Physics, or Mathematics, 
and proven ability to assume a high degree of technical 
responsibility in your sphere of interest. 





IBM is a recognized leader in the rapidly expanding 
electronic computer field. Its products are used for 
both commercial and military applications. Continuous 
growth means excellent advancement opportunities. 
The small-group" approach assures recognition of 
individual merit. IBM provides excellent company 
benefits and salaries are commensurate with your 
abilities and experience. 











Assignments now open include... 


RADAR ENGINEER to provide topographical sensors for 
airborne and space systems. Design airborne radar pulse, 
microwave and deflection circuitry. Analyze doppler radar 
systems for theoretical accuracy and performance limitations. 
Qualifications: Bachelor's or advanced degree in E.E. with 
3 years’ experience in radar system development, including 
display and circuits, control consoles, and radar design. 


SYSTEMS ENGINEER to design and analyze closed-loop 
systems of inertial and radar equipment, display materials, 
and computers. 

Qualifications: Bachelor's or advanced degree in E.E. or 
Aeronautical. At least 2 years’ experience in systems analysis. 
Additional experience desired in development of military de- 
vices—servomechanisms, radar or computers. 


704 PROGRAMMER ANALYST to study data tiow diagrams 
and write differential equations of a circuit diagram. To investi- 
gate analog and digital real-time control systems using digital 
and/or analog computer. 

Qualifications: M.S. in Physics and 2 years’ experience in 
control systems analysis and/or shielding techniques. Must 
know transforms, numerical analysis, and be able to construct 
mathematical model of a reactor. 


STATISTICIANS to handle analysis-of-variance and multiple- 
regression problems. Design experiments for engineering 
applications and select the optimum form of statistical analysis. 
Assist engineering in areas such as reliability analysis and 
human factors engineering by developing statistical programs 
for the IBM 704, 

Qualifications: M.S. in Statistics, with major work in math 
Statistics. Minimum experience, 2 years, preferably with 
engineering applications. 


SEN/IOR OPERATIONS RESEARCH ANALYST to apply 
advanced math techniques to weapons systems analysis and 
evaluation. Entails simulating tactics involving advanced weap- 
ons systems then deriving methods for evaluating operational 
effectiveness of alternate design concepts. Will work extensively 
with IBM 704 and other digital and analog computers. 
Qualifications: M.S. or Ph.D. in Mathematics or Physics and 
3 to 5 years’ experience. 

There are other openings in related fields to 

broaden your skills and knowledge. 

For details, just write, outlining background 

and interests, to: 

Mr. P. E. Strohm, Dept. 524A 


international Business Machines Corp. 
Owego, New York 


IBM 


MILITARY PRODUCTS ® 
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EMPLOYMENT OPPORTUNITIES 


to provide 
project leadership 
in the planning 


of radically new 


space vehicle concepts 
at Missile & Space 
Vehicle Department 
of General Electric 


Programs concerned with salient 
areas of missile and space tech 
nology require an imaginative 
and experienced aerodynamicist 
who can visualize beyond the pa 
rameters imposed by today's state 


of the art. 


Immediate openings exist for en- 
gineers to plan and implement free 
flight and drop test aerodynami 
experiments for the purpose of 
obtaining data pertinent to de 
velopment of advanced weapons 
systems and space vehicles. Must 
have technical competence to de 
velop new methods of obtaining 
data and the ability to conduct 
theoretical and experimental an 
alyses of specific experimental 
systems which will lead to the 
determination of overall design 


requirements. 


Please submit your qualifications 


in complete confidence to: 


Mr. R. L. Eddy, Dept 700-1 


Professional Placement 


GENERAL @@ ELECTRIC 


Missile and Space 
Vehicle Department 
3198 Chestnut St. 
Philadelphia 4, Pa. 
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EMPLOYMENT OPPORTUNITIES 
be te 

More than 

8 OUT OF 10 
ENGINEERS 





say “yes” to 
an invitation 
to join 
Norden Laboratories 


The ratio of 8.3 acceptances for every 10 engineers invited to join 
Norden Laboratories’ professional staff is unusually high, especially 
in the opportunity-rich electronics industry. We went right to the 
source and checked new members of our engineering groups, who 
revealed these factors impelling their decision in favor of Norden: 

















e Pioneering Nature of the Work in Diversified Electronic Areas 

e Small R & D Groups Fostering Individual Accomplishment 

¢ Close Contact With Management 

e Flexibility of Assignments 

e 30-Year Company History of Achievement in Precision Electronics 





If this partial description of the professional environment at Norden 
Laboratories appeals to you, look into these immediate openings on a 
variety of advanced projects at both White Plains, New York and 
Stamford, Connecticut locations: 

TELEVISION & PASSIVE DETECTION - Transistor Circuit Development 

* High & Low Light Level TV Camera Design + Video Information Processing 


¢ TV Monitors & Contact Analog Displays + Military Transistorized TV Systems 
(Also openings for recent EE grads) 


RADAR & COMMUNICATIONS Design & Development of: Antennas * ECM 
« Microwave Systems & Components « Receivers + Transmitter Modulators 
¢ Displays « Pulse Circuitry (VT & Transistors) « AMTI + Data Transmission 


DIGITAL + Digital (Senior) Design: Logical, Circuit, Magnetic Storage 
QUALITY ASSURANCE - Reliability Analysis « Standards « Environmental Test 
PROJECT ENGINEERING « SENIOR ENGINEERS — Engineering Program 
Management 


FUTURE PROGRAMS - SYSTEMS ENGINEER (SR) — Broad creative 
background, ability to communicate — experience in radar, TV systems — 
supervise R&D proposals. 

« SENIOR ENGINEER — Cost development for R&D proposals Require 
broad technical experience in electro-mechanical and electronic systems 
ENGINEERING DESIGN + Electronic Packaging 


STABILIZATION & NAVIGATION + Servo Loops for gyro stabilization, 
antenna stabilization, accelerometer force balance, antenna scanning 

« Repeater Servos + Transistorized Integrator, DC Amplifier, Servo Amplifier 
« Magnetic Amplifiers + Transistorized DC & AC power supplies 

« Gyros & Accelerometers 


SYSTEMS ENGINEERING - Synthesis, analysis & integration of electronic 
& electro-mechanical systems 


e Descriptive Brochure Available Upon Request 


After-hour interviews arranged at your convenience. 
Send resume in confidence to: TECHNICAL EMPLOYMENT MANAGER 


NORDEN LABORATORIES 


NORDEN DIVISION — UNITED AIRCRAFT CORP. 
121 Westmoreland Avenue + White Plains, New York 


White Plains, New York Stamford, Connecticut 


§ 














ADDRESS BON NO. REPLIES TO: Ror No 
Classified Adv. Dir. of this publication 
Send to office nearest you 
NEW YORK 36: P. 0. BOX 12 
CHICAGO 11: 520 N. Michigan Are 
SAN FRANCISCO §: 6&8 Post &t 





POSITIONS VACANT 
Aircraft Tubing—Man with knowledge of 


Aircraft Tubular Products Specs. acquainted 
with aircraft mfgrs. and contractors to con- 
tact their Purchasing & Engineering Depts. 
Should have some sales or Engr. experience. 
Fine opportunity. P-9538, Aviation Week 


Export Manager wanted by active and well 
known New York exporters to establish new 
department for aviation parts, electronics 
generators, pumps, oil drilling, construction 
equipment, and other technical lines. Only 
experienced go-getters, possibly with pur- 
chasing connections, should apply. Lifetime 
opportunity. Basic salary plus profit share. 
P-9654, Aviation Week. 


Structures Analyst. MS or PhD. Minimum 5 
years’ experience in aircraft or missile field. 
For research on light weight structures for 
propulsion systems. and propellant tanks for 
missiles and spacecraft. Submit resume to 
Placement Officer, Lewis Research Center, 
National Aeronautics and Space Administra- 
tion, 21000 Brookpark Road, Cleveland 35, 
Ohio. 


POSITIONS WANTED 


Commercial Instrument Instructor Pilot avail- 
able. Age 33. ATR written completed. 7000 
hours military and airline experience. Resume 
on request. PW-9617 Aviation Week. 


Commercial Pileot-220 hours, single, age 24. 
speak Italian fluently, free to travel, desire 
fiying position foreign or domestic. PW-9670, 
Aviation Week 


Coast Guard Piicot. 39, 6000 hrs. TT. 750 


| helicopter, Bell & Sikorsky, S-55. Comm 


lic. helo, smels. 16 yrs. exp. Avail. Feb. 1959. 
PW-9679, Aviation Week. 


SELLING OPPORTUNITY WANTED 


Manufacturer's representative, successful 


sales background, pilot, college degree 
young, desires an opportunity to grow with 


|} young company. Will relocate. RA-9676, 


Aviation Week. 


FOR LEASE 
Cessna 310, Late Model, 440 hours, Excel- 


lent Condition, Lease Purchase Arrangements. 
Write P. O. Box 312, Lancaster, California. 


MISCELLANEOUS 
Helicopter, Blue Prints and Technical Con- 


struction data. Send $1.00 for 3 view draw- 
ing. Pioneer Helicopter Co., Hallandale, 


Florida. 


What is 
) | your problem ? 


Competent men for your 





staff? ... employment?.. . 
or are you looking for—or 
offering —a business oppor- 
tunity of special interest to 
readers of this publication? 
You can get their attention 
—at small cost—through an 
advertisement in the Employ- 
ment Section of AVIATION 
WEEK. 
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EMPLOYMENT OPPORTUNITIES 





FOR ENGINEERS 


AND SCIENTISTS 


Address 
for challenges 


with a future 
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New developments at Goodyear, as well as new complexi- 
ties in the international scene, have intensified our need 
for missile engineers — and engineers of all kinds. 


If you’re a man of talent, training and imagination, we 
want you —and we want you now. 


We want you at Goodyear Aircraft in research, develop- 
ment, design, production. 

We want your skills on such vital projects as SUBROC — 
the new antisubmarine weapon system which is spear- 


headed by an underwater guided missile. On REGULUS II, 


MACE, and NIKE ZEUS. On missile nose cones, radar, 
radar structures, radomes, ballistic missile early warning 
systems, ground support equipment, and an array of bold 
challenges with a future. 

You'll find salaries and benefits at Goodyear Aircraft are 
fine. You can continue academic studies — company-paid 
tuition courses leading to advanced degrees are available 
at nearby colleges. 

For further information on your career opportunities at 
Goodyear Aircraft, write: Mr. C. G. Jones, Personnel Dept., 
Goodyear Aircraft Corporation, Akron 15, Ohio. 


GOODSYEAR AIRCRAFT 
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EMPLOYMENT OPPORTUNITIES 








Brilliant Ground-floor 
Opportunities for 
SIX HIGH-LEVEL 
ENGINEERS 


in a New Creative 
Missile Group 


IN SUNNY SAN DIEGO 


Six brilliant opportunities are open 
for creative engineers in Solar’s 
new missile group. The projects 
involved are exceptionally exciting 
and challenging but cannot be 
publicly announced at this time. 
The right six men joining now will 
get in on the ground floor and gain 
key creative positions in their fields 
of interest. 


AREAS OF EXPERIENCE 
SOUGHT 
Flight mechanics, analysis of 
missile trajectories... missile 
dynamics, stability and control, 
aeroballistics ... airborne fire con- 
trol computers, data links... sta- 
tistical error and control response 
error analysis...servo-mechanisms, 
precision airborne hydraulic servos. 


SOLAR SPECIFICS 
Solar is a medium-size company 
(2500 people in San Diego) with 
a successful history since 1927, It 
is big enough to offer the most 
advanced personnel policies, yet 
small enough so you don’t get lost 
in the crowd, Salary and perform- 


SOLAR 


AIRCRAFT COMPANY 


ance reviewed semi-annually. Solar 
is making many significant contri- 
butions to space age technology 
and the special professional status 
of engineers is fully appreciated 
and recognized. A new 60,000 sq. 
ft. engineering building, necessi- 
tated by expanding research and 
development, will be completed 
in 1959. 


IDEAL LOCATION 
Solar is located in sunny San Diego 
with the finest year-around climate 
in the U.S. Recreational, cultural 
and educational facilities are 
superb. The new advanced science 
branch of the University of Cali- 
fornia offers exceptional opportu- 
nities for further study. Outdoor 
living and sport can be enjoyed all 
year long. You and your family will 
really “live” in San Diego! 


SEND RESUME 
Please send resume of your quali- 
fications at the earliest opportunity 
to Louis Klein, Dept. E-334, Solar 
Aircraft Company, 2200 Pacific 
Highway, San Diego 12, Calif, 


SAN DIEGO 
DES MOINES 





CONTRACT 
ADMINISTRATOR 
with 
Honeywell Aeronautical Division 
Minneapolis, Minn. 


Challenging opportunity for 
individuals with management 
aspirations. 


Position requires: 


@ Experience in administration of 
contracts and purchase orders. 


@ Aptitude for directing activities 
related to engineering, produc- 
tion, legal, accounting and mar- 
keting functions in order to fulfill 
contract obligations efficiently. 


@ Ability to work effectively with all 
levels of managerial and non- 
managerial personnel 

MBA and 2 to 3 years’ experience in industry 

or government desired 

All replies held in strictest confidence. 

Send resume to 


BRUCE D. WOOD — Employment Manager 
T-1A, 1433 Stinson Boulevard 
Minneapolis 13, Minn. 


























USE 
NATIONAL 
CLASSIFIED 
ADVERTISING 


for bringing business needs or 
opportunities to the attention of 
men associated in administra- 
tive, executive, management, 
sales and responsible technical, 
engineering and operating ca- 
pacities with the industries 
served by McGraw-Hill publica- 
tions. For advertising rates or 
other information write: 


Classified Advertising Division 


McGraw-Hill Publishing Co., 


Inc. 


P. O. BOX 12 
New York 36, New York 
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NOT (-----) STEP-BY-STEP TRANSITION 


How Republic’s Engineers & Scientists Attack 
Today’s Missile, Aircraft and Space Problems 


There’s something in the environment at Republic 
Aviation that fires the imagination and sharpens the logical 
faculties. 

You find it, at its quintessence, within the research groups, 
whose members have recently come up with a feasible design 
for a “Magnetic Pinch Plasma Engine” to operate in space. 
A design utilizing a novel application of basic knowledge in 
the field of magneto-hydrodynamics. 

The same spirit of bold inquiry, of looking beyond the 


immediate, conventional solution of a problem for new and 
better answers, permeates the entire professional staff. You'll 
find it in development engineers working on new missiles 
for new missions ..in experimental engineers studying the 
behavior of a prototype aircraft. You'll find it in the metal- 
lurgical and electronics labs. 

THE RESULT —“quantum-jump” advances in many 
technologies vital to the conquest of upper atmosphere and 
space flight. 





Engineers and Scientists who share Republic’s views on Creative Problem-Solving 
are invited to discuss opportunities now open in the following areas: 





THERMO, AERODYNAMICS 


Theoretical Gasdynamics « Hyper-Velocity Studies * Astronautics Pre- 
cision Trajectories * Airplane/Missile Performance « Air Load and 
Aeroelasticity * Stability and Controls « Flutter & Vibration * Vehicle 
Dynamics & System Designs * High Altitude Atmosphere Physics * 
Advanced Propulsion « Engineer Performance * Re-entry Heat Trans- 
fer * Supersonic/Hypersonic Wind Tunnels * Shock Tunnel « Plasma 


Tunnel * Magneto-Hydrodynamics ¢ Ground Control Equipment 


Oe tt te ts a te te ee 


ELECTRONICS 


Inertial Guidance ¢ Inertial Navigation ¢ Digital Computer Develop- 
ment * Radar Design * Systerns Engineering * Telemetry-SSB Tech- 
nique ¢ information Theory * Doppler Radar *« Countermeasures * 
Radio Altimeters *« Radome & Antenna Design +« Microwave Circuitry 
& Components « Receiver & Transmitter Design + Airborne Naviga- 
tional Systems * Missile Checkout Systems ¢ Missile Arming & Fusing 
* Jamming & AntiJamming * Miniaturization-Transistorization * 
Ranging Systems * Propagation Studies * Ground Support Equipment 


Send resume in complete confidence to: 


REPUBLIC AVIATION is investing 
$35,000,000 in bold new R&D 
Program designed to arrive at Major 
Breakthroughs inTransition from 
Aeronautics to Astronautics. 
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Mr. George R. Hickman, Engineering Employment Manager 


SEE FEEL AES AVIATION 


Farmingdale, Long Island, New York 





MI CRO SWITCH Precision Switches 


Four switches to meet special conditions 
in airborne and missile launcher applications 


These four special switches are alike in that all are sealed in enclosures 
filled with inert gas under pressure. Also, in each switch a scraper ring on 
the actuator shaft prevents jamming or binding even in ice or mud. And 
all are manufactured with the utmost care and precision. 














a - | 
2.320 
Lo 


1EN76R 
Has plunger actuator; 
miniature Deutsch recep- 
tacie at side. 


1EN7SR 
Has plunger actuator; 
miniature Deutsch recep- 
tacie at bottom. 


22HR1-S 
Rolier plunger actuator 


12HR1-S 
Piunger actuator 


These new switches withstand 
high shock . . . meet require- 
ments of MIL-S-901B 


Shock resistant. Meet requirements of MIL-S- 
901B. Each switch contains two “SM” SPDT 
basic switches. Operating force 6-12 lbs., re- 
lease force 4 lbs.; overtravel .250 in. Rating: 
28 vdc, 24 amps. inrush; 4 amps. resistive; 3 
amps. inductive; 115 vac, 5 amps. Ask for Data 
Sheet 152. 


These switches operate 
dependably at temperatures 
up to 600° F. 


Hermetically sealed, high temperature DPDT 
switches for reliable operation to 600° F. 
Metal-to-metal and glass-to-metal seals in ac- 
cordance with MIL-E-5272A. Operating force 
6-12 lbs.; release force 5 lbs.; overtravel .250 
in. Rating: 28 vdc, 5 amps. resistive; 2 amps. 
inductive. Ask for Data Sheet 122. 





Other MICRO SWITCH Precision Switches for 
aircraft, missile, rocket, and launcher 
applications include these... 


tao 


A 4-pole DT as- 
sembly with four 
SPD **SM’’ 
basic switches 
sealed in enclos- 
ure only 1’ 
diameter. 
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Rugged limit switch for 
missile shelter, erect- 
ing, and launching 
equipment. SPDT. 








Versatile sealed 
limit switch for 
launching equip- 
ment. ef 
arm, and operat- 
ing direction ad- 
justable. Two- 
circuit basic 
switch. 


Your request for data sheets covering the 
switches described above or for information 
about the switches shown at left will receive 
prompt action. 


MICRO SWITCH... FREEPORT, ILLINOIS 
A division of Honeywell 
In Canada: Honeywell Controls, Ltd., Toronto 17, Ontario 


Look in the Yellow Pages for the name of the 
branch office and sales engineer nearest you. 


Honeywell 


MICRO SWITCH PRECISION SWITCHES 
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work in the fields of the future at NAA 


ELECTRO- 
MECHANICAL 
ELECTRONIC 

ENGINEERS 


A BS or advanced degrees in 
EE, ME, 
qualify you for a career at 
NAA, home of the advanced 
B-70, F-108, and X-15, 

Flight Control Analysis, 
Reliability Analysis, Flight 
Simulation, Systems Analysis. 


or Physics, may 


Electrical Systems Analy- 
sis and Design, Mission and 
Traffic Control, Fire Control, 
Bombing Systems, Elec- 
tronics Systems Integration, 
Flight Controls, Ground Sup- 
port Equipment, Airborne 
and Electronic Test Equip- 
ment. 

Applied Research in Ra- 
dome Development, Antenna 
Development, Infrared, and 
Acoustics. 

Please write to: Mr. A.A. 
Stevenson, Engineering Per- 
sonnel, North American 
Aviation, Los Angeles 45, 
California. 


NORTH wan 
AMERICAN 
AVIATION, INC. 











LETTERS 





Replies to Edwards 


I would like to congratulate Pilot Newt 
Edwards whose letter in the Dec. 15 edi- 
tion of Aviation Week (p. 122) has done 
much to cut through the “trite” which you 
editors have been passing out. To re-em- 
phasize his thoughtful points I respectively 
ask permission to quote from college-edu- 
cated, former shoe salesman Edwards’ letter. 

You editors have — “preju- 
diced articles” on both sides of a controver- 
sary instead of “reliable openions”. You 
have lost all kinds of honor “in nor correctly 
evaluating the situation,” and it’s about time 
somebody like Edwards set you straight 
He’s my kind of chap. 

“The ALPA,” he says, “is more intelli- 
gently governed and advised now than any 
time since I have been associated.” I don't 
know how long Mr. Edwards has been 
“associated” (possibly he may mean incor- 
porated), but he cuts right to the heart of 
the matter in the next sentence: “Correc- 
tions we are making in crew compliments 
were errors made by previous ill informed 
leaders.” As an honorably-withdrawn _for- 
mer ALPA member I had no idea our in- 
formed leaders of yesteryear were sick, but 
Pilot Edwards evidently knows where the 
skeletons are buried, and it’s about time the 
word got around. Having been a crew mem- 
ber for nearly 15 years, I don’t want some- 
body complimenting me when he’s not up 
to scratch, Compliments are scarce enough 
as it is, and ath it would be a good 
thing to do away with them altogether. 

Pilot Edwards is really socko on my list 
when he gives you the well deserved smash- 
eroo. He clues in everybody that “you are 
now engaging in a new tact to belittle one 
of the finest and most honored professions 
of all times by discrediting their association 
ALPA.” Edwards isn’t going to stand for 
this sort of rot and apparently the BOAC 
pilots, from what he says, aren’t either. I 
didn’t realize the honorable defenders of 
Britain had 180’d their gunsights towards 
the flight engineer's station, but I guess 
I'm behind on my IFALPA news. “The 
effort to correct a situation which must be 
corrected should be commended rather than 
condemed”, and in case Big Brother 
should be tuned to my frequency I want to 
sav right now that I'm no condemer. Cer- 
tainly not when I'm in the vicinity of Air- 
strip No. 1. Correct away 

In case anybody has been misled by 
“rediculous” reports that the ALPA is try 
ng to steal the engineer’s chair (and in all 
sincerity I must own up to a fleeting 
suspicion) I was thankful for Edwards’ cor 
rection. What ALPA is really doing (and 
they've “lost public appreciation” for doing 
so) is “steermg a bold straight course.” 
Now my heart leaps up at the sight of any- 
one steering a bold straight course. When 
this bold straight course just happens to lead 
to a “hypothetical” 42,000 clams, it’s all 
too easy to misunderstand a person’s al 
truistic motives in clambering over the 
bodies of his fellow crewmen (or crew- 
women, as the case may be). I'm glad I’ve 
been straightened out on that one. 

Aviation Week, however, may find 
some consolation in Edwards’ gratitude for 


134 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


“your poor editorial policy” which, he says, 
may stimulate “our need for public educa- 
tion of our profession.” I’m not certain 
how many pilots would put in for addi- 
tional education, particularly public educa- 
tion, and it is not entirely clear just where 
the money would come from. It is, never 
theless, difficult to “disapprove” educa- 
tion, especially when it might produce more 
letters of the caliber of the one by Pilot 
Newt Edwards to whom I present—my 
complements. 

]. P. KoucHan 

Plainview, N. Y. 


Probably the only thing Newt Edwards 
has proven is that he is a “loyal ALPA 
ae mr and has learned the “party line.” 

Speaking of the “ALPA Party Line,” it 
usually implies or, out and out declares, 
that everyone but ALPA is wrong and 
ALPA is always right 

Let’s see what Newt says: “The press 
has lost honor” (for allowing anything 
critical of ALPA to be printed), is “ill 
advised,” prints “unsavory” and prejudicial 
articles, and government agencies are guilty 
of “poor planning.” 

He suggests no executives come near the 
qualities pilots possess, and that only pilots 
contribute to increased productivity, safety, 
etc 

Finally, Newt says (and this is a rela- 
tively new pitch): “Never before has so 
much been owed to so few.” This, of 
course, is a clumsy attempt to imply that all 
ALPA pilots are heroes and that this coun- 
try owes these people more than we can pay. 
There isn’t a responsible veteran group that 
would make such a suggestion, but Newt 
would. 

With the exception of the “hero line” 
we have heard it all before, and instead of 
becoming more convincing, it becomes 
more obvious that this is the Goebbel’s type 
a lie becomes the truth if repeated often 
enough) propaganda from the Chicago 
ALPA Headquarters and parroted by the 
Newts 

D. K. Carson, Chairman 

Flight Engineers International Assn. 
Eastern Air Lines Chapter, IDL-LGA 
Bayside, N. Y. 


In the Letters section of your Dec. 15 
issue (p. 122), Mr. Newt Edwards com 
plains that you have “lacked discretion” 
in editing material concerning the pilots’ 
union and its various campaigns to 
straighten out the industry. 

I join Mr. Edwards in his desire for 
factual correction of quoted partisan mis- 
statements. I realize, call that the 
job of minutely researching each such state- 
ment would be an impossible burden for 
your staff 

This leaves it up to your readers to at- 
tempt to set the factual record straight 


wherever possible via the Letters section 

Let me now do so with respect to this 
quote appearing on p. 45 of your Nov 
17 issue: “The pilots’ union also says that 
approximately 50% of the airline industry 
now employs pilot-qualified engineers who 
are ALPA members.” 

Out of curiosity, 1 compiled a list of all 
U.S. airlines using flight-engineered air 
craft, and came up with the following fig 
ures: As of April 21, 1958 (the latest date 
for which I have complete figures), there 
were 814 civil aircraft requiring the serv- 
ices of a flight engineer; 720 of these air 
craft were flown by companies whose flight 
engineers are represented by the FEIA, 9 
by engineers of the IAM, leaving only 85 
aircraft flown by engineers belonging to 
ALPA or other organizations. 

Thus ALPA at most represents approxi- 
mately 10% of the nations flight engineers 
while they claim 50%! 

As it would be churlish to assume that 
spokesmen for “one of the finest and most 
honored professions of all times” would 
deliberately distort figures to misinform the 

ublic, this error in presentation must have 
eee made in good faith 

Mr. Edwards goes on to say that “Cor 
rections we (ALPA) are making in crew 
compliments were errors made by previous 
ill informed leaders.” 

I hope my letter will in a small way help 
him and the officers of his union in their 
continued efforts to inform, educate and 
enlighten. 

W. K. WoopManser 
Pleasant Hill, Calif. 


X-18 Fuselage 


The Dec. 15 article on the X-18 (p. 34) 
makes several references to the use of por 
tions of a Fairchild C-123. Actually, the 
components are from the earlier Chas: 
C-122 which entered troop carrier service 
in limited test quantity some years back 
The smaller and lighter (8,000 Ib. payload) 
C-122 was probably better suited to this 
particular conversion. 

B. G. Duptey 
Caprt., USAF 
Bordentown, N. J 


Helicopter CG 


In an article on helicopters on p. 47 of 
your Dec. 8 issue, reference is made to the 
. . center of gravity problem present in 
single-rotor craft.”” This error has been re 
peated so many times that it has come, 
unfortunately, to take on an aura of truth 
The fact is, however, that use of the offset 
hinge on single-rotor helicopters gives these 
craft a center of gravity travel more than 
sufficient to handle all operational condi 
tions. In fact, the single rotor helicopter 
with offset hinge has a CG travel some 60% 
more than that of the standard fixed wing 
airliner. Sikorsky engineers will be happy to 
provide technical details upon request to 
further clarify this subject 

M. E. GLuwarerr 
Engineering Manager 
Sikorsky Aircraft 
Stratford, Conn. 
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Engineers with an eye for performance 
look to Miniature Hi-Torque 


Time after time, the revolutionary Hi-Torque recess, applied to : Plush Meed 
Voi-Shan bolts, screws, and other turning fasteners, has proved 
its ability to meet the exacting performance requirements of 
latest aircraft and missile equipment. Now, this remarkable 
principle, simple but distinctive in shape, has been applied to 
Miniature Hi-Torque Fasteners for precision applications. The 
unique recess design permits greater ultimate torque strength 
without requiring axial force on the driver to maintain engage 
ment, giving Miniature Hi-Torque an inherent re-usability factor 
Available in a wide variety of materials and configurations, 
Miniature Hi-Torque fasteners can incorporate the Voi-Shan 
Long-Lok insert to meet self-locking and sealing requirements , on... tore t a 


\V0)]] SVAN] VOI-SHAN MANUFACTURING CO. 
Q A division of PHEOLL MANUFACTURING COMPANY 
8463 Higuera St., Culver City, California 
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of new counic:ored, low height, standard and miniature 
ESNA/NAS self-locking nuts 
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(Carbon Steels) 
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(A286 Stainless) 





& 


& 2 


LHTE2860 


79LH1660 
(303 Stainless) 














f 


LHTAS1 (NAS 680) 


ote 


LHTAS51-2860 


LHTASIM (NAS 697) 


oye 


LHTA51M2860 














' 


LHTAS58 (NAS 681) 
100° Ctsk 


a> 


LHTAS58-2860 
100° Ctsk 


LHTA575M (NAS 1067) 


Me 


LHTA575M2860 














\ 


LHTAS7 (NAS 682) 


9 


LHTA57-2860 


LHTAS7M (NAS 696) 


is cae 


LHTA57M2860 














By, 


LHTASS (NAS 684) 





a 


LHTA521 (NAS 686) 


LHTA55-2860 


LHTAS5M (NAS 698) 


A”, 


LHTA55M2860 











I 


LHTA521-2860 


LHTAS521M (NAS 1068) 


LHTA3300 














. 


LHTA517 (NAS 687) 
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LHTG51 (NAS 688-92) 
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LHTA35 (NAS 685) 
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To meet the requirements of the aircraft, 
missile and avionic industries for lighter- 
weight, reduced-dimension fasteners for ele- 
vated temperature service, ESNA has de- 
signed and is currently producing all of 
these new self-locking nuts. Every part con- 
forms to NAS specifications and the entire 
line has full Military Services approval. 


This is just a part of the complete line of 


self-locking Elastic Stop® nuts which only 
ESNA offers as standard parts, including 
AN 362, 363, 364, 365 and 366 types; also 
special designs such as high tensile, bar- 
rel and self-aligning fasteners, all types of 
straight and radius gang channels and very 
high temperature all-metal slotted beam de- 
signs for use on jet engine applications at 
temperatures in a range of 1200°F. 


For free copy of ESNA/NAS conversion 
table containing both NAS drawings and 
ESNA equivalents with full details, write 
Dept. $12-125, Elastic Stop Nut Corporation 
of America, 2330 Vauxhall Road, Union, N. J. 


ELASTIC STOP NUT CORPORATION 
OF AMERICA 











